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SUMMARY 
T h e a n t i b i o t i c X - 5 1 0 8 was f i r s t i s o l a t e d i n 1 9 5 2 b y H o f f m a n -
L a R o c h e I n c . L a b o r a t o r i e s f r o m a c u l t u r e b r o t h o f t h e new o r g a n i s m 
Streptomyces s p . X - 5 1 0 8 . T h e a n t i b i o t i c i s a c t i v e a g a i n s t a l a r g e 
number o f b a c t e r i a and i s n o n t o x i c t o human b e i n g s . T h e amorphous 
y e l l o w s o d i u m s a l t was r e p o r t e d t o h a v e t h e f o r m u l a C _ o H _ _ N _ 0 . . N a . 
T h e p u r p o s e o f t h i s r e s e a r c h was t o d e t e r m i n e as many s t r u c t u r a l 
f e a t u r e s as p o s s i b l e f o r t h i s m o l e c u l e , u s i n g s p e c t r o s c o p i c and d e g r a d a -
t i v e t e c h n i q u e s . 
T h e a n t i b i o t i c was p u r i f i e d b y c h r o m a t o g r a p h i n g t h e s o d i u m s a l t 
o v e r S e p h a d e x G - 1 5 , f o l l o w e d b y c o n v e r t i n g t h e p u r i f i e d s a l t t o t h e f r e e 
a c i d f o r m and w a s h i n g i t t h o r o u g h l y t o r e m o v e c o n t a m i n a t i n g l i p i d m a t e ­
r i a l s . F r o m t h e a n a l y t i c a l d a t a f o r t h e p u r i f i e d X - 5 1 0 8 ( H + ) a f o r m u l a 
o f C, . . H ^ - N ^ C L _ ( m o l w t 7 7 3 ) w a s i n d i c a t e d f r o m t h e e l e m e n t a l c o m p o s i t i o n 
M--L o O Z ±Z 
d a t a and a m o l e c u l a r w e i g h t d e t e r m i n a t i o n . 
T h e n e u t r a l i z a t i o n e q u i v a l e n t ( 7 7 3 . 5 ) i n d i c a t e d a m o n o b a s i c a c i d . 
T h e s a p o n i f i c a t i o n e q u i v a l e n t i n d i c a t e d t h a t t w o o t h e r g r o u p s r e a c t i v e 
t o b a s e w e r e p r e s e n t . I n a d d i t i o n , t h e m o l e c u l e was f o u n d t o c o n t a i n 
one C - m e t h y l g r o u p , t w o / ^ - m e t h y l g r o u p s , f o u r o r more c 7 - m e t h y l g r o u p s , 
a n d ca. e i g h t a c t i v e h y d r o g e n s . The a n t i b i o t i c was a l s o f o u n d t o be 
o p t i c a l l y a c t i v e . T h e a n t i b i o t i c X - 5 1 0 8 was c o n v e r t e d t o a t r i m e t h y l -
s i l y l d e r i v a t i v e f o r mass s p e c t r a l a n a l y s i s . A n i o n a t h i g h e s t mass o f 
m/e 1 2 1 9 was o b s e r v e d , s u g g e s t i n g t h e p r e s e n c e o f f i v e o r s i x h y d r o x y l 
g r o u p s . 
x i i i 
T h e u l t r a v i o l e t s p e c t r u m o f X - 5 1 0 8 ( H + ) i n d i c a t e d t h e p r e s e n c e o f 
c o n j u g a t e d s y s t e m s ; t h e i r s p e c t r u m d e m o n s t r a t e d t h a t any c a r b o n y l 
g r o u p s p r e s e n t mus t be a , 3 - u n s a t u r a t e d . T h e nmr s p e c t r u m e x h i b i t e d oa. 
1 5 H i n t h e r e g i o n o f p r o t o n s b o u n d t o o l e f i n i c g r o u p s . T h e nmr s p e c t r u m 
f u r t h e r c o n f i r m e d t h e p r e s e n c e o f a m e t h o x y l g r o u p and a t l e a s t f o u r 
C - m e t h y l g r o u p s . 
S e v e r a l r e a c t i o n s w e r e a t t e m p t e d i n o r d e r t o d e g r a d e t h e a n t i ­
b i o t i c . A n h y d r o u s m e t h a n o l y s i s y i e l d e d no s u g a r s . B a s i c h y d r o l y s i s 
y i e l d e d m e t h y l a m i n e , i s o b u t y r a l d e h y d e , a c e t i c a c i d , b u t y r i c a c i d , and a 
c o m p l e x m i x t u r e o f n o n v o l a t i l e p r o d u c t s . A c i d i c h y d r o l y s i s y i e l d e d a 
s i m i l a r m i x t u r e o f n o n v o l a t i l e , i n t r a c t a b l e p r o d u c t s . P e r m a n g a n a t e o x i ­
d a t i o n was a l s o a t t e m p t e d . N o s i m p l e d i b a s i c a c i d s ( e x c e p t m a l o n i c 
a c i d ) w e r e i d e n t i f i e d . G C - M S o f t h e m e t h y l e s t e r s o f t h e o x i d a t i o n 
p r o d u c t s ( a c o m p l e x m i x t u r e ) y i e l d e d s p e c t r a o f s e v e r a l e s t e r s t h a t w e r e 
n o t i d e n t i f i e d c o n c l u s i v e l y . P y r o l y s i s y i e l d e d a c o m p l e x m i x t u r e o f ca. 
50 c o m p o n e n t s . 
When c a t a l y t i c a l l y h y d r o g e n a t e d , t h e a n t i b i o t i c a b s o r b e d f i v e 
mo les o f h y d r o g e n p e r mo le o f X - 5 1 0 8 . F r o m t h e p r o d u c t s o f c a t a l y t i c 
h y d r o g e n a t i o n , a w h i t e , c r y s t a l l i n e compound ( compound X ) was i s o l a t e d . 
E l e m e n t a l a n a l y s i s and h i g h r e s o l u t i o n mass s p e c t r o m e t r y d e t e r m i n e d t h e 
f o r m u l a as C ^ H ^ . 
By a n a l y s i s , compound X was f o u n d t o c o n t a i n one s a p o n i f i a b l e 
g r o u p , f o u r a c t i v e h y d r o g e n s , and a t l e a s t t w o C - m e t h y l g r o u p s . T h e 
i n f r a r e d s p e c t r u m i n d i c a t e d t h e p r e s e n c e o f a y - l a c t o n e f u n c t i o n a l i t y 
and h y d r o x y l g r o u p s . T h e u l t r a v i o l e t s p e c t r u m was c o n s i s t e n t w i t h a 
y - l a c t o n e . T h e compound was a l s o f o u n d t o be o p t i c a l l y a c t i v e . 
x i v 
A n i t r i c a c i d o x i d a t i o n o f c o m p o u n d X r e s u l t e d i n o n e m a j o r 
p r o d u c t , w h i c h w a s e s t i m a t e d t o c o n t a i n 1 2 - 1 4 c a r b o n a t o m s b y g a s 
c h r o m a t o g r a p h i c s t u d i e s . M a s s s p e c t r o m e t r y o f b o t h m e t h y l a n d t r i -
m e t h y l s i l y l e s t e r s o f t h i s p r o d u c t r e v e a l e d t h a t n o s i m p l e d i c a r b o x y l i c 
e s t e r w a s p r e s e n t . 
W h e n c o m p o u n d X w a s t r e a t e d w i t h c o n c e n t r a t e d h y d r o c h l o r i c a c i d , 
a c o m p o u n d w i t h t h e f o r m u l a C . _ H o . 0 o w a s o b t a i n e d ( d i d e h y d r o X ) . I t s 
l b 2h o 
f o r m u l a w a s c o n f i r m e d b y h i g h r e s o l u t i o n m a s s s p e c t r o m e t r y . I t s i n f r a ­
r e d s p e c t r u m i n d i c a t e d t h e p r e s e n c e o f d o u b l e b o n d s a n d p o s s i b l y a n a , 3 
u n s a t u r a t e d l a c t o n e s y s t e m . T h i s l a t t e r p o s s i b i l i t y w a s c o n f i r m e d b y 
t h e u l t r a v i o l e t s p e c t r u m . 
T h e n m r s p e c t r u m o f c o m p o u n d X , t o g e t h e r w i t h t h e o t h e r a v a i l a b l e 
d a t a , i n d i c a t e d t h e p a r t s t r u c t u r e d i r e c t l y f o l l o w i n g f o r c o m p o u n d X . 
I t i s t h o u g h t t h a t i n t h e X - 5 1 0 8 m o l e c u l e , t w o f r a g m e n t s i s o l a t e d 
b y H o f f m a n n - L a R o c h e L a b o r a t o r i e s a r e a t t e r m i n a l p o i n t s , a n d t h e s t r u c ­
t u r a l m o i e t y g i v i n g r i s e t o c o m p o u n d X i s l o c a t e d s o m e w h e r e n e a r t h e 
c e n t e r . A p a r t i a l s t r u c t u r e f o r t h e a n t i b i o t i c i s g i v e n b e l o w . 
X V 
1 
C H A P T E R I 
I N T R O D U C T I O N 
T h e a n t i b i o t i c X - 5 1 0 8 was i s o l a t e d i n 19 52 b y H o f f m a n - L a R o c h e 
I n c . l a b o r a t o r i e s f r o m a c u l t u r e b r o t h o f t h e new o r g a n i s m Streptomyoes 
sp. X - 5 1 0 8 , A T C C 2 1 3 8 6 . 1 
T h e a n t i b i o t i c shows a c t i v i t y in vitro a g a i n s t a number o f g r a m -
p o s i t i v e b a c t e r i a , s u c h as Bacillus simplex, Bacillus E9 Sarcina lutea, 
a n d Streptomyoes cellulosae\ i t shows w e a k e r a c t i v i t y a g a i n s t Staphylo­
coccus aureus3 Mycobacterium phlei, a n d Bacillus subtilis. I t i s a c t i v e 
a g a i n s t t h e g r a m - n e g a t i v e b a c t e r i a Escherichia coli3 Pseudomonas aeru-
ginosa, and Proteus vulgaris, b u t i n a c t i v e a g a i n s t t h e y e a s t s Candida 
albicans a n d Saccharomyces cerevisiae3 a n d t h e f u n g i Paecilomyces varioti 
and Penicillium digitatum.^ 
T h e a n t i b i o t i c i s a c t i v e in vivo a g a i n s t i n f e c t i o n s o f h e m o l y t i c 
s t r e p t o c o c c i i n m ice a t a l e v e l o f 30 -80 m g / k g p . o . T h e a n t i b i o t i c i s 
a l s o a c t i v e a g a i n s t p n e u m o c o c c i a t a l e v e l o f 800 m g / k g p . o . and 280 
m g / k g s u b c u t a n e o u s l y . T h e compound i s r e l a t i v e l y n o n t o x i c ; t h e L D 5 Q i n 
m ice i s > 1 0 0 0 m g / k g s u b c u t a n e o u s l y a n d >2000 m g / k g p . o . 1 
T h e a n t i b i o t i c was i s o l a t e d f r o m t h e c u l t u r e medium b y s o l v e n t 
e x t r a c t i o n o f t h e b r o t h f i l t r a t e , f o l l o w e d b y c o n c e n t r a t i o n o f t h e 
e x t r a c t and c o u n t e r c u r r e n t d i s t r i b u t i o n f o r f u r t h e r p u r i f i c a t i o n . 
T h e s o d i u m s a l t o f t h e a n t i b i o t i c was an amorphous y e l l o w p o w d e r 
t h a t decomposed a t 1 7 5 ° a f t e r s i n t e r i n g a t 1 5 0 ° . T h e f o r m u l a s u g g e s t e d 
2 
w a s c 3 8
H 5 5 N 2 ° i 1 N a ( c a l c u l a t e d : C , 6 1 . 7 7 ; H , 7 . 5 1 ; N , 3 . 7 9 ; N a , 3 . 1 1 ) . 
T h e f o u n d a n a l y t i c a l p e r c e n t a g e s w e r e : C , 6 1 . 5 5 ; H , 7 . 9 5 ; N , 3 . 6 2 ; 
N a , 3 . 2 9 ( a n a v e r a g e o f t h r e e a n a l y s e s f o r t w o d i f f e r e n t s a m p l e s ) . " ^ 
T h e c o m p o u n d w a s o p t i c a l l y a c t i v e [ a ] 2 6 - 7 1 ° (o 0 . 5 , e t h a n o l ) T h e 
a n t i b i o t i c w a s w a t e r - s o l u b l e , s o l u b l e i n 9 5 % e t h a n o l a n d p r o p y l e n e 
g l y c o l , b u t i n s o l u b l e i n g l y c e r o l . I n a 1% a q u e o u s s o l u t i o n t h e p H w a s 
8 . 1 , a n d t h e c o m p o u n d w a s u n s t a b l e t o h e a t i n t h i s s o l u t i o n . A m o l e c u ­
l a r w e i g h t o f a b o u t 1 0 0 0 - 1 5 0 0 w a s i n d i c a t e d b y d i f f u s i o n a n d u l t r a -
c e n t r i f u g e e x p e r i m e n t s . T h e y e l l o w a n t i b i o t i c g a v e a r e d d i s h - b r o w n 
c o l o r a t i o n i n m e t h a n o l w i t h a q u e o u s f e r r i c c h l o r i d e . I n m e t h a n o l i c 
h y d r o g e n c h l o r i d e , a d e e p g r e e n c o l o r w a s p r o d u c e d . T h e u l t r a v i o l e t 
s p e c t r u m o f a n t i b i o t i c X - 5 1 0 8 i n i s o p r o p y l a l c o h o l e x h i b i t e d m a x i m a a t 
1% 
2 3 0 a n d 3 1 8 n m ( E n 6 5 0 a n d 3 0 0 , r e s p e c t i v e l y ) , w i t h a s h o u l d e r a t 
1 c m » r 
2 9 0 n m . T h e i n f r a r e d s p e c t r u m o f t h e c o m p o u n d ( p o t a s s i u m b r o m i d e p e l ­
l e t ) w a s c o m p l e x , e x h i b i t i n g a w e a k a b s o r p t i o n a t 1 7 3 9 k a n d a m u c h m o r e 
i n t e n s e a b s o r p t i o n a t ~ 1 6 4 5 k , a m o n g o t h e r s . 
W h e n X - 5 1 0 8 w a s t r e a t e d w i t h a c i d s , s t r o n g b a s e s , o r o x i d a n t s , 
t h e in vivo a c t i v i t y w a s d e s t r o y e d . I n s u c h " d e a c t i v a t e d c o m p o u n d s " a 
n e w i n f r a r e d a b s o r p t i o n a p p e a r e d a t 1 7 2 4 k a n d t h e u l t r a v i o l e t a b s o r p t i o n 
a t 3 1 8 n m d i s a p p e a r e d . 
T h e f r e e a c i d o f X - 5 1 0 8 , i n t h e p u r e s t f o r m t h u s f a r o b t a i n e d 
2 6 
( a m o r p h o u s ) h a d a n o p t i c a l r o t a t i o n [ a ] ^ - 1 0 0 ° (e = 1 , e t h a n o l ) . 
E l e m e n t a r y a n a l y s e s f o r t h i s c o m p o u n d ( C , 6 4 . 4 5 ; H , 7 . 4 9 ; N , 3 . 8 0 ; a n 
a v e r a g e o f f o u r a n a l y s e s f r o m t w o d i f f e r e n t s a m p l e s ) i n d i c a t e d a f o r m u l a 
o f C o n H c c N o 0 n l ( C a l c u l a t e d : C , 6 3 . 6 6 ; H , 7 . 8 8 ; N , 3 . 9 1 ) . 
oo bb Z 1 1 
3 
The compound exhibited instability, as indicated by a certain 
degree of photosensitivity and atypical behavior during countercurrent 
distribution experiments. The free acid was observed to be less stable 
than the sodium salt toward acids, bases, and oxidants, both in the dry 
form and in methanolic solution. 
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C H A P T E R I I 
E X P E R I M E N T A L 
A p p a r a t u s a n d T e c h n i q u e s 
C h r o m a t o g r a p h y 
Co lumn c h r o m a t o g r a p h y was p e r f o r m e d u s i n g s i l i c i c a c i d ( M a l l i n -
c k r o d t 2 8 4 7 ) , U n i s i l ( C l a r k s o n C h e m i c a l C o . ) , S e p h a d e x d e x t r a n g e l 
( P h a r m a c i a F i n e C h e m i c a l s ) and D a r c o G - 6 0 c a r b o n ( A t l a s P o w d e r C o . ) . 
F o r g e n e r a l t h i n - l a y e r c h r o m a t o g r a p h y , 0 . 2 5 mm p l a t e s o f S i l i c a 
G e l H F ^ ^ ^ ( E . Merck A G , D a r m s t a d t , G e r m a n y ) w e r e u s e d . T h e s e w e r e p r e -
2 
p a r e d as d e s c r i b e d b y R a n d e r a t h . D e t e c t i o n was a c c o m p l i s h e d b y «uv 
l i g h t , i o d i n e v a p o r , o r s p r a y r e a g e n t s . S p e c i f i c s p r a y r e a g e n t s a n d 
u n u s u a l a d s o r b e n t s a r e d e s c r i b e d i n t h e t e x t . Some s p r a y r e a g e n t s w e r e 
a v a i l a b l e i n a e r o s o l cans ( E . M e r c k ) . 
3 
P l a t e s f o r p r e p a r a t i v e t h i n - l a y e r c h r o m a t o g r a p h y w e r e 1 . 0 mm i n 
t h i c k n e s s . T h e z o n e s w e r e s c r a p e d f r o m t h e p l a t e s i n t o s m a l l s i n t e r e d -
g l a s s f u n n e l s , a n d t h e m a t e r i a l s w e r e e l u t e d w i t h m e t h a n o l . A f t e r 
e v a p o r a t i o n o f t h e m e t h a n o l , t h e s u b s t a n c e s w e r e d i s s o l v e d i n c h l o r o f o r m 
3 
a n d f i l t e r e d t h r o u g h Whatman N o . 50 h a r d e n e d p a p e r . 
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F o r T L C - M S , p l a t e s o f 0 . 7 5 mm t h i c k n e s s w e r e u s e d . T h e z o n e s 
w e r e s c r a p e d f r o m t h e p l a t e s w i t h a s p a t u l a o n t o b o a t s o f a l u m i n u m f o i l . 
T h e z o n e s w e r e d r i e d i n a i r o r in vacuo, d e p e n d i n g upon t h e s o l v e n t 
s y s t e m u s e d . T h e s a m p l e s w e r e v a p o r i z e d d i r e c t l y f r o m t h e s i l i c a g e l 
i n t h e i n l e t o f t h e mass s p e c t r o m e t e r . 
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Gas chromatography was accomplished us ing the f o l l o w i n g gas 
chromatographs: a G l o w a l l Corp. Chromalab Model A-110 (argon i o n i z a t i o n 
d e t e c t o r ) equipped with a Minneapol is Honeywell cont inuous recorder 
(50 mV f u l l s c a l e ) , a Var ian Aerograph Autoprep ( thermal c o n d u c t i v i t y 
d e t e c t o r ) equipped with a Minneapol is Honeywell recorder (1 mV f u l l 
s c a l e ) , and a Var ian Model 1740 (dua l hydrogen flame d e t e c t o r s ) con­
nected t o a Var ian Model 20 recorder (1 mV f u l l s c a l e ) . Columns f o r 
the G l o w a l l instrument had been prepared i n these l a b o r a t o r i e s . 5 Columns 
f o r the Autoprep instrument were s i m i l a r l y prepared , except f o r a 20-
foot aluminum p repa ra t i ve column (3/8 i n . o . d . , 30% SE-30) t h a t was 
ob ta ined from V a r i a n . For rou t ine work us ing the Var ian Model 1740, a 
s t a i n l e s s s t e e l column ( 5 ' x 1/8", 3% SE-30 on Varasorb) supp l i ed by 
Var ian was used. A 12-foot aluminum column (12 ' x 1/8", 3% OV-17 on 
ac id-washed, s i l a n i z e d Chromosorb W) and an aluminum Porapak Q column 
( 6 ' x 1/8") prepared i n these l a b o r a t o r i e s were a l s o used. Other c o l ­
umns are desc r ibed i n the t e x t a s n e c e s s a r y . A c a r r i e r g a s flow r a t e o f 
20-30 ml/min was g e n e r a l l y used f o r gas chromatography. 
S p e c t r a 
In f ra red s p e c t r a were determined us ing Perkin-Elmer Models 457 
and 137 i n f r a r e d spec t rophotometers . A Cary Model 14 u l t r a v i o l e t 
r eco rd ing spectrophotometer was used f o r the u l t r a v i o l e t s p e c t r a . For 
nmr s p e c t r a , Var ian A-60A and A-60D nmr spec t rome te r s , equipped wi th 
v a r i a b l e temperature p robes , were used. For 100 MHz nmr s p e c t r a , a 
J e o l c o Model 4H-100 instrument operated i n the f i e l d sweep mode was 
used. In the frequency sweep mode, the 100 MHz instrument was used f o r 
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s p i n - d e c o u p l i n g exper iments . Reference compounds fo r nmr s p e c t r a were 
TMS or DSS. T e t r a m e t h y l s i l a n e was a l s o used as a l o c k i n g s i g n a l f o r 
the J e o l c o ins t rument . 
A Var i an M-66 c y c l o i d a l - f o c u s i n g medium-resolut ion (maximum 
M/6M ~ 5000) mass spec t rometer , i n t e r f a c e d wi th a Var i an Model 200 gas 
chromatograph and employing a L l e w e l l y n s e p a r a t o r , was used f o r r o u t i n e 
mass spectrometry and GC-MS. High r e s o l u t i o n mass s p e c t r a were ob ta ined 
from the High R e s o l u t i o n Mass Spectrometry Labora to ry , F l o r i d a S t a t e 
U n i v e r s i t y , T a l l a h a s s e e , F l o r i d a . Ins t rumenta t ion i n c l u d e d an A . E . I . 
P i c k e r MS 902 u l t r a h i g h r e s o l u t i o n mass spect rometer (maximum M/6M > 
200,000) coupled wi th a P i c k e r MSDS I I mass spectrometry da ta r educ t ion 
system. 
A number o f GC-mass s p e c t r a were obta ined from Michigan S t a t e 
U n i v e r s i t y and from the U n i v e r s i t y o f P i t t s b u r g h through the cour tesy 
of Dr. C . C . Sweeley. For these s p e c t r a an LKB Model 9000 s i n g l e -
focus ing GC-MS s y s t e m u t i l i z i n g a m o l e c u l a r s e p a r a t o r o f B e c k e r - R y h a g e 
des ign was used. 
A l l mass s p e c t r a were determined us ing an e l e c t r o n energy o f 
70 eV un less otherwise s t a t e d . 
Standards Used fo r Mass Spectrometry . In a l l GC-MS work, 
s tandards were used. O c c a s i o n a l l y , i f i t was suspec ted t h a t a s tandard 
peak obscured an important peak, the spectrum was determined aga in wi th 
no s tandard present (under the same c o n d i t i o n s ) . 
The most common s tandard used was 1 ,1 ,2 ,2 - te t rabromoethane , 
which has ion c l u s t e r s a t 79-82, 91-94, 104-107, 158-162, 171-175, 
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182-188, 263-265, and 342-350. For t h i s r ea son , ions i n these r eg ions 
of the s p e c t r a are not g iven i n the graphs and t a b l e s un less a c lear ly-
def ined double t separa ted by l e s s than one mass u n i t was observed , or 
the spectrum was determined without s t andard . 
Another s tandard used was p e r f l u o r o t r i b u t y l a m i n e . A l l mass 
s p e c t r a determined us ing t h i s s tandard were determined aga in without 
s tandard . 
Misce l l aneous 
Methanol , benzene , cyc lohexane , hexane , and dioxane were always 
d i s t i l l e d be fore use . Chloroform and e thano l were d i s t i l l e d when 
neces sa ry . P y r i d i n e was d i s t i l l e d and s t o r ed over sodium hydroxide 
p e l l e t s . A c e t i c a c i d ( F i s h e r A-38) used fo r c a t a l y t i c hydrogenat ions 
was not d i s t i l l e d . Dry methanol r e f e r s t o methanol d i s t i l l e d from mag­
nesium methoxide. E ther ( F i s h e r E-138 Anhydrous) was used as r e c e i v e d . 
Organ ic s o l u t i o n s were d r i ed wi th sodium s u l f a t e or magnesium 
s u l f a t e . The s o l u t i o n s were filtered from the drying agent by gravity 
f i l t r a t i o n , a f t e r which the dry ing agent was washed wi th f resh s o l v e n t . 
The washings were combined wi th the s o l u t i o n . 
The s o l v e n t s were evaporated from s o l u t i o n us ing a Rinco ro t a ry 
evapora to r , Model VE-1000 A , us ing water a s p i r a t o r vacuum. In the case 
o f s o l v e n t s wi th b o i l i n g p o i n t s > 100, an o i l pump was used , a long wi th 
a dry i c e - a c e t o n e t r a p . 
Microana lyses were performed by Bernhardt Labo ra to r i e s (Elbach 
iiber E n g e l s k i r c h e n , West Germany). Me l t i ng po in t s were ob ta ined us ing 
a K o f l e r hot s t a g e and are c o r r e c t e d . O p t i c a l r o t a t i o n s were measured 
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wi th a Be l l ingham and S t a n l e y po la r ime te r (Model 39 7619). The sodium 
D l i n e was used. Areas o f some gas chromatographic and spec t rome t r i c 
peaks were measured wi th a Gelman Instrument C o . p l a n i m e t e r , Model 
39231. A l l c a t a l y t i c hydrogenat ions were c a r r i e d out u s ing a Pa r r Model 
3911 pressure r e a c t i o n appara tus . 
Nomenclature 
The express ion X-510 8 s h a l l r e f e r i n a g e n e r a l way to the a n t i ­
b i o t i c . For c l a r i f i c a t i o n , the express ion X-5108 ( H + ) w i l l be used to 
r e f e r s p e c i f i c a l l y t o the compound i n the f ree a c i d form, and X-5108(Na + ) 
w i l l be used t o denote the sodium s a l t . 
P u r i f i c a t i o n o f X-510 8 Using Sephadex G-15 
Approximately 2 g o f X-510 8 ( N a + ) was chromatographed over 400 g 
o f Sephadex G-15 ( e l u e n t , d i s t i l l e d water) on a column 84 x 4.5 cm f i t -
t ed wi th a coarse f r i t t e d d i s c a t the o u t l e t . F r a c t i o n s o f aa. 30 ml 
were c o l l e c t e d . A dark go ld-co lored , band was eluted. f i r s t , fo l lowed by 
a much l a r g e r band o f b r i g h t ye l low c o l o r . In one run , the f r a c t i o n s 
were l y o p h i l i z e d and weighed. The f i r s t band c o n s t i t u t e d l e s s than 10% 
of the t o t a l we igh t . Samples o f the two f r a c t i o n s were submit ted t o 
Hofmann-LaRoche l a b o r a t o r i e s f o r b i o l o g i c a l a s say . (The c y l i n d e r - p l a t e 
method o f assay was used . ) F ive samples , i n c l u d i n g s t a n d a r d s , were sub­
m i t t e d . They were l a b e l e d : 1, X-5108 ( N a + ) as r e c e i v e d ; 2 and 3 , 
I t was d i scovered t h a t a f t e r s e v e r a l runs the f r i t became 
c logged wi th Sephadex, and i t became necessary t o use a column wi th a 
base support o f Pyrex wool and sea sand. 
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X-5108 ( H T ) washed wi th hexane; 4 , X-5108 ( N a T ) , a sample o f the b r i g h t 
ye l low f r a c t i o n from the Sephadex column; 5 , a sample o f the dark g o l d -
co lo red f r a c t i o n from the Sephadex column. These da ta are shown i n 
Table 1. 
Table 1. B i o l o g i c a l Assay o f X-5108 Samples ' 
Concen t r a t i on 
y /ml S t d + 1 2 3 4 5 
10 25.6 26.4 24.4 24.6 26.4 17.1 
5 21.7 22.8 20.9 21.7 23.6 12.6 
2.5 20.0 20.2 17.8 19.0 19.7 10.7 
1.25 16.5 16.5 15.8 15.7 17.2 t 2 
Dose response i n mm measured a g a i n s t 
Bacillus simplex HLR No. 164. 
t Hoffmann-LaRoche RO-2-7755/270 s tandard 
wi th an ass igned potency o f 400 un i t s /mg . 
In subsequent p u r i f i c a t i o n s , the f o l l o w i n g procedure was used. A f t e r 
Sephadex chromatography, f r a c t i o n s were s e l e c t e d t ha t appeared t o have 
a c l e a r or nea r ly c l e a r b r i g h t lemon-yellow c o l o r . These f r a c t i o n s 
(about 250 ml t o t a l ) were combined and poured i n t o approximately 200 ml 
o f water a c i d i f i e d wi th h y d r o c h l o r i c a c i d t o pH 1. While the f l a s k was 
s w i r l e d , the X-510 8 ( H + ) p r e c i p i t a t e d as a f l o c c u l e n t mass. 
Th i s mixture was then e x t r a c t e d wi th 50 - 100 ml o f chloroform. 
The chloroform s o l u t i o n was poured s lowly i n t o 200 ml o f c o l d (ca. 5°) 
hexane and the mixture was e i t h e r s t i r r e d fo r two hours or shaken 
thoroughly and a l lowed t o s tand overn igh t i n the r e f r i g e r a t o r . 
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The X-5108 (H ) was then filtered using a 10 cm Biichner funnel 
through Whatman No. 50 hardened filter paper. The solid was then washed 
with several portions of hexane and spread on aluminum foil. After air-
drying, the X-5108 (H +) was then dried in vacuo for two hours. 
From two grams of X-5108 (Na +), 500 - 750 mg of purified X-5108 
(H +) was obtained. The material purified in this manner had a melting 
point of 125-127°C and did not sinter or decompose when heated to 270°. 
Properties of the Dark Gold-Colored Fraction 
The dark gold-colored fraction, when lyophilized, was a powder. 
The material did not dissolve completely in methanol. 
In aqueous solution, when poured into pH 1 hydrochloric acid, 
it did not flocculate. No material was extracted by chloroform. 
Nature of the Hexane-Soluble Material. The hexane used for 
washing each of several samples of X-510 8 (H +) was evaporated. This 
yielded 8-10% by weight of residue. In a methanolysis experiment done 
using unpurified X-5108, GC-MS had indicated that methyl esters of 
fatty acids were present in the volatile materials. Hence, the X-510 8 
hexane-soluble residue was examined for similar compounds. In a typical 
experiment, approximately 60 mg of the hexane-soluble material was dis­
solved in 5 ml of methanol, and an equal volume of 2,2-dimethoxypropane 
was added. One drop of concentrated hydrochloric acid was then added, 
and the mixture was allowed to stand for five hours at room temperature. 
The solvents were evaporated from the products, and the residue was dis­
solved in ether. The ethereal solution was washed first with an equal 
volume of 5% aqueous sodium bicarbonate and then with the same volume 
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of water. The solution was concentrated for isothermal gas chroma­
tography. Identification of the resulting compounds was proposed by 
comparison of retention times with those of standards. The compounds 
identified were the methyl esters of lauric, myristic, pentadecanoic, 
palmitic, heptadecanoic, stearic, and arachidic acids. Methyl palmi-
tate was the most abundant component. In addition, several other com­
pounds were present. 
It was found by the following procedure that the X-5108 (H +) 
that had been purified by Sephadex chromatography and precipitation 
with hexane was free of fatty acid impurities. A sample of this 
X-5108 (H +), 14-9 mg, was dissolved in 10 ml of methanol, and 20 ml of 
2,2-dimethoxypropane was added. Two drops of concentrated hydrochloric 
acid and 0.5 ml of dimethyIsulfoxide were also added. The mixture was 
then stirred for five hours. After removal of the solvents, a methanol 
solution of the residue obtained was injected into the gas chromatograph 
(6T 3% SE-30 c o l u m n ; CT 200°). N o c o m p o u n d s w e r e o b s e r v e d t o be e l u t e d . 
A similar experiment with X-510 8 (Na +) that had been converted 
to the free acid X-5108 (H +) and stirred with hexane indicated by the 
GC record that a small amount of methyl palmitate (identified by reten­
tion time) remained. 
"Concluded by interpolation using a semi-logarithmic plot of log 
retention time vs carbon number for the even-carbon acids. 
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P r o p e r t i e s o f X-5108 
The number o f p r o t o n s was e s t i m a t e d by two methods: p l a n i m e t r y 
and the w e i g h i n g o f peaks cut f rom an nmr s p e c t r u m . The v a l u e s g i v e n 
here were e s t i m a t e d f rom three w e i g h i n g s and one area measurement. 
T h i n - L a y e r Chromatography. U n p u r i f i e d , hexane-washed X-5108 ( H + ) 
e x h i b i t e d th ree s p o t s i n the s o l v e n t sys tem 1 - b u t a n o l - a c e t i c a c i d - w a t e r 
( 4 : 1 : 5 ) : R p 0 . 4 5 , 0 . 6 2 , and 0 . 8 3 . A sample o f the b r i g h t y e l l o w f r a c ­
t i o n f rom the Sephadex column had o n l y one s p o t a t R 0 . 6 5 . I n the s y s ­
tem c h l o r o f o r m - m e t h a n o l ( 45 :5 ) t h i s p u r i f i e d X-5108 ( H + ) gave two s p o t s 
(R 0 .24 and 0 . 3 5 ) . When each o f these s p o t s were s c r a p e d from the 
p l a t e , e l u t e d , r e - s p o t t e d , and developed i n the same c h l o r o f o r m - m e t h a n o l 
s y s t e m , two s p o t s a t the same Rp v a l u e s d e s c r i b e d were o b s e r v e d . 
A n a l y t i c a l D a t a . E l e m e n t a l a n a l y s e s o f a sample o f h i g h l y p u r i ­
f i e d X-5108 ( H + ) were o b t a i n e d . These r e s u l t s are p r e s e n t e d i n Tab le 2. 
S p e c t r a l P r o p e r t i e s o f X -5108 . The i n f r a r e d spect rum o f X-5108 
( H + ) , p o t a s s i u m bromide p e l l e t ( P l a t e 1 ) , e x h i b i t e d a b s o r p t i o n s a t 3400 
( b r ) , 2970, 2930, and 2880 k; s t r o n g , b r o a d a b s o r p t i o n s were observed 
i n the r e g i o n 1670-1520 k. The u l t r a v i o l e t spect rum e x h i b i t e d A E t 0 H 232 
max 
nm, l o g e 4 . 7 9 ; A E t 0 H 320 nm (2 85 nm s h ) , l o g e 4 . 4 1 . The 60 MHz nmr 
max ' 
s p e c t r a o f X-5108 ( H + ) i n d e u t e r o c h l o r o f o r m ( P l a t e 2) and X-5108 ( N a + ) 
i n a 1:3 mix ture o f ace tone-cL and deuter ium ox ide were determined b o t h 
b 
at 35° and a t 80° . A b s o r p t i o n s from X-5108 ( H + ) o c c u r r e d a t T 9 . 1 (ca. 
12 H ) , 8 .31 and 8.2 (ca. 8 H ) , 7.95 (ca. 4 H ) , 6.82 (ca. 5 H ) , 6 .53 (ca. 
5 H ) , 6 .25 (ca. 3 H ) , 5 . 5 - 6 . 0 ( b r a b s , ca. 1 H ) , 3 . 4 - 4 . 6 (ca. 15 H ) , and 
at 2 .55 ( d , ca. 1 H , J = 7 ) . When the temperature o f t h i s s o l u t i o n was 
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T A B L E 2 . A N A L Y T I C A L DATA FOR X - 5 1 0 8 ( H + ) 
C A L C U L A T E D C A L C U L A T E D C A L C U L A T E D 
FOR FOR FOR 
V A L U E FOUND C38 H56 N2°11 CW H58 N2°12 CU H60 N2°12 
c 6 3.54% 63.67 63.31 63.71 
H 7.77% 7. 87 7.70 7. 82 
N 3.58% 3.91 3.69 3.62 
o ( 1 ) 25.14% 24.55 25.30 24.83 
MOLECULAR W E I G H T 
( O S M O M E T R I C I N 
B E N Z E N E ) 770 ,775 716 759 773 
N E U T R A L I Z A T I O N 
E Q U I V A L E N T 773,774 716 759 773 
S A P O N I F I C A T I O N 
2 3 8 ( 2 ) 2 5 3 ( 2 ) 
1 . 0 6 ( 3 ) 
2 5 8 ( 2 ) 
1 . 0 * ( 3 ) 
E Q U I V A L E N T 261,262 
A C T I V E HYDROGEN 0.98, 1.01% 1.13 ( 3 ) 
- O - C H 3 4.18% *.33 ( 4 ) * . 0 8 W *.oi ( 4 ) 
- N - C H 3 8.31% 8.10 ( 5 ) 7.64
( 5 ) 7.50 ( 5 ) 
1 
- C - C H 
I 3 
7.05% 8.37 ( 6 ) 7.9! ( 6 ) 7.76 ( 5 ) 
(1) BY D I F F E R E N C E . 
(2) C A L C U L A T E D FOR T H R E E S A P O N I F I A B L E G R O U P S . 
(3) C A L C U L A T E D FOR E I G H T A C T I V E HYDROGENS ( Z E R E W I T I N O F F M E T H O D ) . 
( 4 ) C A L C U L A T E D FOR ONE O - C H ^ G R O U P . 
( 5 ) C A L C U L A T E D FOR TWO N - C H ^ G R O U P S . 
(6) C A L C U L A T E D FOR FOUR C - C H ^ G R O U P S . 
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i n c r e a s e d , t h e o n l y d i s c e r n i b l e change was i n t h e a p p e a r a n c e o f t h e 
c o m p l e x i t y i n t h e r e g i o n T 3 . 4 - 4 . 6 . 
X - 5 1 0 8 ( N a + ) was p r e p a r e d f o r t h e 60 MHz nmr s p e c t r u m b y c o n ­
v e r t i n g a d e u t e r i u m o x i d e — a c e t o n e - c i ^ s o l u t i o n o f X - 5 1 0 8 ( H + ) t o t h e 
s o d i u m s a l t w i t h s o l i d s o d i u m c a r b o n a t e . T h e r e was a s l i g h t d i f f e r e n c e 
i n t h e nmr s p e c t r a o f X - 5 1 0 8 ( H + ) a n d X - 5 1 0 8 ( N a + ) i n t h e r e g i o n T 3 . 4 -
4 . 6 a t r o o m t e m p e r a t u r e . When X - 5 1 0 8 ( N a + ) was h e a t e d t o 8 0 ° , t h e 
s p e c t r u m e x h i b i t e d n o d i s c e r n i b l e change f r o m t h a t a t room t e m p e r a t u r e . 
F o r t h e mass s p e c t r u m , p u r i f i e d X - 5 1 0 8 ( H + ) was t r e a t e d w i t h HMDS 
a n d t r i m e t h y l c h l o r o s i l a n e . A s a m p l e o f p u r i f i e d X - 5 1 0 8 ( H + ) , 1 7 m g , was 
d i s s o l v e d i n 1 . 0 m l o f d r y p y r i d i n e . T o t h i s s o l u t i o n 2 . 0 m l o f HMDS 
a n d 1 . 0 ml o f t r i m e t h y l c h l o r o s i l a n e w e r e a d d e d . T h e m i x t u r e was a l l o w e d 
t o s t a n d a t room t e m p e r a t u r e f o r 3 .5 h r . T h e s o l v e n t s w e r e t h e n 
e v a p o r a t e d , a n d f o u r s u c c e s s i v e 1 0 - m l p o r t i o n s o f c a r b o n t e t r a c h l o r i d e 
w e r e e v a p o r a t e d f r o m t h e r e s i d u e . T h e r e s i d u e was t r i t u r a t e d w i t h 
h e x a n e , a n d t h e m i x t u r e was f i l t e r e d . E v a p o r a t i o n o f t h e h e x a n e f i l t r a t e 
g a v e a s o l i d m a t e r i a l , mp ca. 7 9 ° . T h e mass s p e c t r u m o f t h e h e x a n e -
s o l u b l e p r o d u c t e x h i b i t e d p e a k s a b o v e m/e 1 1 0 0 , b u t t h e c o r r e c t masses 
c o u l d n o t b e d e t e r m i n e d w i t h c e r t a i n t y b e c a u s e o f t h e l i m i t a t i o n s o f 
t h e i n s t r u m e n t . T h e h i g h e s t p e a k o b s e r v e d was a t m/e ca. 1 2 1 9 . 
A s a m p l e o f p u r i f i e d X - 5 1 0 8 ( H + ) was p l a c e d d i r e c t l y i n t o t h e 
i n l e t s y s t e m o f t h e mass s p e c t r o m e t e r a t 1 7 0 ° t o a s c e r t a i n w h e t h e r any 
i o n s o f i n t e r e s t r e s u l t i n g f r o m t h e r m a l f r a g m e n t a t i o n o f t h e m o l e c u l e 
m i g h t b e o b s e r v e d . Among t h e i o n s o b s e r v e d w e r e : m/e ( r e l a t i v e i n t e n ­
s i t y ) 9 7 ( 1 0 0 ) , 85 ( 5 2 . 0 ) , 1 0 7 ( 4 8 . 6 ) , 43 ( 4 6 . 0 ) , 296 ( 4 4 . 0 ) , 4 1 ( 4 3 . 0 ) , 
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55 ( 3 8 . 0 ) , 2 7 8 ( 3 7 . 5 ) , 1 5 2 ( 3 7 . 0 ) , 8 1 ( 3 4 . 0 ) , 1 2 2 ( 3 2 . 2 ) , 1 8 2 ( 3 1 . 8 ) , 
and 44 ( 2 8 . 7 ) . A n i o n a t m/e 387 ( < 1 % ) was t h e h i g h e s t o b s e r v e d m a s s . 
T h e e x a c t masses o f t h e p e a k s a t m/e 2 7 8 and m/e 296 w e r e d e t e r m i n e d 
( M - 6 6 i n s t r u m e n t ) b y p e a k m a t c h i n g . E x a c t masses d e t e r m i n e d w e r e 
2 - 7 8 . 1 4 7 ( ± 0 . 0 0 6 ) , and 2 9 6 . 1 5 6 ( ± 0 . 0 0 6 ) . 
R e a c t i o n o f X - 5 1 0 8 ( H + ) w i t h R u b i d i u m ( I ) 
A m b e r l i t e r e s i n I R C - 5 0 ( H ) was c o n v e r t e d t o t h e r u b i d i u m p h a s e 
b y s t i r r i n g 30 ml o f t h e r e s i n w i t h 300 m l o f 0 . 5 8 M r u b i d i u m c a r b o n a t e 
f o r t w o h o u r s . T h e r e s i n was t h e n w a s h e d w i t h w a t e r u n t i l t h e e f f l u e n t 
was no l o n g e r c l o u d y and h a d a p K o f 8 - 9 . T h e I R C - 5 0 ( R b + ) was t h e n 
p o u r e d i n t o a co lumn and w a s h e d s e v e r a l t i m e s w i t h a 1 : 1 s o l u t i o n o f 
m e t h a n o l - w a t e r . O v e r t h i s co lumn was p e r c o l a t e d a s o l u t i o n o f 500 mg 
o f h i g h l y p u r i f i e d X - 5 1 0 8 ( H + ) i n oa. 1 0 0 ml o f a s o l u t i o n o f m e t h a n o l -
w a t e r , w h i c h h a d b e e n p r e p a r e d b y d i s s o l v i n g t h e X - 5 1 0 8 ( H + ) i n m e t h a n o l , 
a d d i n g w a t e r t o t h e p o i n t o f t u r b i d i t y , a n d j u s t c l e a r i n g t h e t u r b i d i t y 
b y t h e d r o p w i s e a d d i t i o n o f m e t h a n o l . T h e r e s u l t i n g solution h a d a 
m e t h a n o l : w a t e r r a t i o o f oa. 1 : 1 . 
T h e c o l u m n was t h e n r i n s e d w i t h 1 0 0 ml o f a 1 : 1 m e t h a n o l - w a t e r 
s o l u t i o n . M e t h a n o l was r e m o v e d f r o m t h e e l u a t e b y r o t a r y e v a p o r a t i o n ; 
t h e r e m a i n i n g w a t e r (oa. 1 0 0 m l ) was r e m o v e d b y l y o p h i l i z a t i o n . A n nmr 
s p e c t r u m o f t h e p r o d u c t (mp 1 6 3 - 1 6 5 ° ) was o b t a i n e d ; t h e s p e c t r u m demon­
s t r a t e d o n l y v e r y b r o a d a b s o r p t i o n s . 
S e v e r a l s o l v e n t s y s t e m s w e r e u s e d i n a t t e m p t s t o c r y s t a l l i z e t h e 
p r o d u c t ; no c r y s t a l s w e r e o b t a i n e d . 
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Anhydrous Methanolysis of X-5108 (H +) 
A solution of 0.107 g of hexane-washed X-5108 (H +) and 50 ml of 
7.9% methanolic hydrogen chloride was boiled under reflux for 12 hr. 
After evaporation of the solvents, 5 ml of pyridine and 5 ml of acetic 
anhydride were added to the residue. This solution was heated for 2.5 
hr (aa. 60°) and then allowed to stand at room temperature for 24 hr. 
The solvents were then evaporated, and the residue was dissolved in 
chloroform; this solution was washed with three equal volumes of cold 
(oa. 5°) 1 N hydrochloric acid and three equal volumes of 5% sodium 
hydroxide. 
The solvent was evaporated from the chloroform layer, and the 
residue was triturated with benzene. The benzene-insoluble fraction 
was dissolved in ethanol. 
Gas chromatography of both fractions at 250° CT (30 min) and at 
200° CT (45 min) revealed no volatile compounds. At 250°, octaacetyl 
s u c r o s e ( s t a n d a r d p r e p a r e d a c c o r d i n g t o S t a n ^ k a n d £ e r n a , ^ m p 87.0-88.0°, 
o 
l i t . mp 89-9 3°) had a t of 22.6 min; the t of m e t h y l 2,3,4,6-
g 
tetracetyl-a-£>-glucopyranoside (similarly prepared, mp 100-101°, lit. 
mp 100-101°) was 1.2 min. At 200°, this standard had a t D of 12.2 min. 
Basic Hydrolysis of X-510 8 (Na +) 
A solution of 0.505 g of X-510 8 (Na +) in 50 ml of 6 N sodium 
hydroxide was boiled under reflux for 24 hr. Dry nitrogen was bubbled 
continuously through the reaction mixture during the reaction. The mix­
ture was then distilled into 100 ml of 6 N hydrochloric acid. Fifty 
milliliters of water was added to the reaction flask and distillation 
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was c o n t i n u e d t o d r y n e s s . T h e d i s t i l l a t e was e v a p o r a t e d on a r o t a r y 
e v a p o r a t o r ( d r y i c e — a c e t o n e t r a p , vacuum p u m p ) . T h e s o l i d r e s i d u e was 
w a s h e d f r o m t h e f l a s k w i t h 2 ml o f m e t h a n o l and s p o t t e d on a t i c p l a t e . 
I n B - A - W ( 4 : 1 : 5 ) one s p o t ( R p = 0 . 1 3 ) was o b s e r v e d ( d e t e c t i o n , n i n h y -
d r i n ) . F o r a s t a n d a r d , e t h y l a m i n e h y d r o c h l o r i d e was p r e p a r e d b y b u b ­
b l i n g e t h y l a m i n e t h r o u g h 6 N h y d r o c h l o r i c a c i d ; t h e e x c e s s a c i d was 
t h e n e v a p o r a t e d . When t e s t e d b y t i c , t h e e t h y l a m i n e h y d r o c h l o r i d e g a v e 
an R _ v a l u e o f 0 . 2 0 i n B - A - W ( 4 : 1 : 5 ) . I n t h e same s y s t e m , an R ^ v a l u e F F 
o f 0 . 1 4 was o b s e r v e d f o r m e t h y l a m i n e h y d r o c h l o r i d e . 
A c i d i c H y d r o l y s i s o f X - 5 1 0 8 ( N a + ) 
A s o l u t i o n o f 0 . 5 0 g o f X - 5 1 0 8 ( N a ) , as r e c e i v e d , i n 50 ml o f 
2 N s u l f u r i c a c i d was b o i l e d u n d e r r e f l u x f o r 1 9 . 5 h r . T h e r e a c t i o n 
m i x t u r e was t h e n a d j u s t e d t o p H 2 w i t h 6 N s o d i u m h y d r o x i d e a n d d i s ­
t i l l e d t o n e a r d r y n e s s . F i f t y m i l l i l i t e r s o f d i s t i l l e d w a t e r was t h e n 
a d d e d , and t h e d i s t i l l a t i o n was c o n t i n u e d t o d r y n e s s . T h e p H o f t h e 
d i s t i l l a t e was a d j u s t e d t o 1 0 . 5 a n d t h e w a t e r was e v a p o r a t e d ; t h e r e s i ­
due was t a k e n up i n oa. 2 ml o f w a t e r a n d t h e p H was a d j u s t e d t o 6 . 4 . 
T o t h i s s o l u t i o n 1 0 m l o f e t h a n o l and 1 3 0 mg ( 0 . 4 7 3 mmole ) o f p -
p h e n y l p h e n a c y l b r o m i d e w e r e a d d e d . T h e m i x t u r e was b o i l e d u n d e r r e f l u x 
f o r t w o h o u r s , a n d when c o o l was e x t r a c t e d w i t h t h r e e 1 5 - m l p o r t i o n s o f 
c h l o r o f o r m . A f t e r e v a p o r a t i o n o f t h e c h l o r o f o r m , t h e w h i t e r e s i d u e was 
d i s s o l v e d i n b e n z e n e f o r gas c h r o m a t o g r a p h y . A t a co lumn t e m p e r a t u r e 
o f 205° ( 6 ' 3% S E - 3 0 ) , no compounds w e r e o b s e r v e d ( t h e r e c o r d e r was r u n 
f o r 40 m i n ) . U n d e r t h e same c o n d i t i o n s , s t a n d a r d ( p - p h e n y l p h e n a c y l 
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acetate, propionate, isobutyrate, and butyrate) had retention times of 
16.8, 23.1, 27.6, and 32.4, respectively. 
The residue remaining in the distillation flask was dissolved in 
50 ml of water and the pH adjusted to 10.5. Distillation was resumed as 
before. The distillate was collected in a flask containing 100 ml of 
6 N hydrochloric acid. The solvents were evaporated and the residue was 
washed with methanol; the methanolic solution was tested by tic (detec­
tion, ninhydrin solution). The results are given in Table 3. 
Table 3. Thin-Layer Chromatography of Methylamine and Volatile 
Basic Product(s) from Acidic Hydrolysis 
Solvent B-A-W(4:l:5) 70% Ethanol 
nP-A-W 
(4:1:5) 
Plates 
Silica Gel 
H F25.. 
Silica Gel HF 254, 
0.2 M Phosphate 
Buffer Cellulose 
Rp Value of Methylamine 0.15 0 .00-0.15 0 .06 
Rp Value of Sample 0.15 0.00-0.20 0.06 
Literature Reference^ 
Rp Value of Methylamine 0.10 0 .10 0.12 
Acidic Hydrolysis of X-5108 (H+) 
Hexane-washed X-5108 (H +), 0.520 g, was dissolved in 25 ml of 2 N 
sulfuric acid and 25 ml of dioxane. After the solution was boiled under 
reflux for 20 hr, the reaction mixture was distilled under aspirator 
vacuum to remove dioxane. The remaining solution was neutralized (pH 
6.8-7.0) with solid potassium carbonate. It was necessary to add 
19 
oa. 10 ml o f water . The l i q u i d i n the f l a s k was then decanted from the 
w h i t e , g r a n u l a r p r e c i p i t a t e (assumed t o be potass ium s u l f a t e ) and 
p l aced i n a cont inuous e x t r a c t i o n apparatus wi th chloroform. A f t e r 
th ree days o f e x t r a c t i o n , the chloroform was evapora ted , y i e l d i n g a 
yellow-brown gum. This m a t e r i a l was t r i t u r a t e d wi th benzene f o r t i c . 
The benzene - so lub le f r a c t i o n gave R p va lues o f 0 . 1 1 , 0 .37 , 0.79 (254 
nm u v ) , and 0.66 (yel low f l u o r e s c e n c e , 356 nm uv) i n B-A-W ( 4 : 1 : 5 ) . I n 
the system chloroform—methanol ( 4 5 : 5 ) , R^ va lues o f 0 . 0 5 , 0 .14 , 0 .18 , 
0 .39 , 0.70 (254 nm u v ) , and 0.52 (356 nm uv) were observed. 
The b e n z e n e - i n s o l u b l e m a t e r i a l was d i s s o l v e d i n methanol f o r 
t i c . In the system chloroform-methanol (45:5) an R^ va lue o f 0.0 was 
observed. In b e n z e n e - d i o x a n e - a c e t i c a c i d ( 9 0 : 2 5 : 4 ) , spots a t R^ va lues 
o f 0.0 and 0.28 were observed. The sample gave R^ va lues o f 0.0 and 
0.15 i n benzene-methanol , and i n the system e thanol -wate r ( 4 : 1 ) , spots 
at R F va lues o f 0 . 0 , 0 .40 , 0 . 5 0 , 0 . 6 0 , 0 .70 , and 0.75 were observed. 
D e t e c t i o n was by 254- nm u l t r a v i o l e t and iod ine vapor . A l l spots 
observed were a l s o f l u o r e s c e n t under 356 nm l i g h t . 
The benzene - so lub l e m a t e r i a l was i n j e c t e d i n t o the GC at 175° 
( 6 ' 3% S E - 3 0 ) . Even though a concent ra ted s o l u t i o n was i n j e c t e d , the 
h e i g h t s o f the peaks observed were <5% o f the so lven t peak h e i g h t . The 
peaks were observed at r e t e n t i o n t imes o f 0 . 7 , 2 . 5 , 4 . 3 , 5 . 3 , and 6 . 0 . 
At 200° C T , peaks were observed at t D 1.4, 4 . 1 , and 5 .5 . 
The s o l u t i o n remaining a f t e r e x t r a c t i o n by chloroform o f the 
a c i d i c h y d r o l y s i s product was a c i d i f i e d t o pH 1 wi th 6 N s u l f u r i c a c i d 
and con t inuous ly e x t r a c t e d wi th chloroform fo r one day, y i e l d i n g a 
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brown gum as before. This material exhibited tic and GC behavior that 
was similar to that of the product obtained from extraction of the 
neutral solution. 
Basic Hydrolysis of X-5108 (H +) 
Five hundred milligrams of hexane-washed X-5108 (H +) was dis­
solved in 50 ml of 0.1 N sodium hydroxide and the solution was boiled 
gently under reflux for two hours under dry nitrogen. A gas trap con­
sisting of an inverted funnel over a dish of freshly prepared 2,4-
dinitrophenylhydrazone reagent"^ was attached to the apparatus. 
Long yellow needles (0.021 g, mp 187°) were collected in the 
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trap. The mp (lit.) of an authentic sample of isobutyraldehyde 2,4-
dinitrophenylhydrazone was reported to be 187°. The nmr spectrum 
demonstrated a doublet at x 8.78 (J = 7 Hz), a septet centered at 7.29, 
and several absorptions in the region 1.0-3.0 due to the protons from 
the 2,4-dinitrophenylhydrazyl residue. 
The reaction mixture was made neutral (pH 6.8-7.0) with dilute 
sulfuric acid and continuously extracted for 20 hr with chloroform. 
The chloroform was evaporated from the extract and the residue (85 mg 
of a yellow gum) was dissolved in methanol for GC. At 80° CT (6' 3% 
SE-30), retention times were 0.8, 1.9, 2.2, 5.4, and 11.5. At higher 
temperatures, peaks were not observed. 
A basic hydrolysis was also carried out using highly purified 
X-5108 ( H + ) . A solution of 77 mg of X-5108 (H +) in 10 ml of 6 N sodium 
hydroxide was boiled under reflux (as described previously) for 20 hr. 
The resulting solution was orange, with a water-soluble black scum 
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F L O A T I N G I N I T . T H E R E A C T I O N M I X T U R E WAS T H E N VACUUM D I S T I L L E D TO NEAR 
D R Y N E S S . T H E R E C E I V I N G F L A S K , COOLED W I T H I C E , C O N T A I N E D 2 0 ML O F 6 N 
H Y D R O C H L O R I C A C I D . T H E D I S T I L L A T E WAS T H E N E V A P O R A T E D , AND T H E PRODUCT 
WAS D I S S O L V E D I N oa. 2 ML O F M E T H A N O L . I N T H E T H I N LAYER S Y S T E M 
B - A - W ( 4 : 1 : 5 ) , AN V A L U E OF 0 . 1 5 WAS OBSERVED ( N I N H Y D R I N P O S I T I V E ) . 
ATTEMPTS TO O B T A I N A MASS S P E C T R U M O F T H E PRODUCT WERE U N S U C C E S S F U L . 
T H E M I X T U R E I N T H E D I S T I L L I N G FLASK WAS T H E N A C I D I F I E D W I T H 6 N 
H Y D R O C H L O R I C A C I D TO P H 1 . 5 , A F T E R W H I C H I T WAS D I S T I L L E D TO D R Y N E S S . 
T H E D I S T I L L A T E WAS T H E N MADE B A S I C TO P H 1 1 W I T H 2 0 % S O D I U M H Y D R O X I D E , 
AND T H E S O L V E N T S WERE E V A P O R A T E D . T H E R E S I D U E WAS D I S S O L V E D I N 2 ML O F 
W A T E R . T H E P H WAS A D J U S T E D TO 5 . 0 - 5 . 5 , T H E N 1 4 4 MG O F P - P H E N Y L P H E N A C Y L 
B R O M I D E AND 1 0 M L O F ETHANOL WERE A D D E D . T H E M I X T U R E WAS B O I L E D UNDER 
R E F L U X FOR 2 H R . A F T E R C O O L I N G , T H E R E A C T I O N M I X T U R E WAS D I L U T E D W I T H 
1 5 ML OF WATER AND E X T R A C T E D W I T H T H R E E 1 5 - M L P O R T I O N S O F CHLOROFORM. 
T H E S O L U T I O N WAS D R I E D , AND T H E S O L V E N T WAS EVAPORATED TO Y I E L D A YELLOW 
POWDER W E I G H I N G 8 2 MG. GAS CHROMATOGRAPHY of T H E product resulted I N 
PEAKS AT T D 2 . 0 , 4 . 1 , 5 . 6 ( R E L A T I V E AREA 1 2 . 5 ) AND 9 . 7 ( R E L A T I V E AREA 1 ) ; 
A B L A N K R E A C T I O N GAVE A PRODUCT W I T H PEAKS AT T 2 . 1 AND 4 . 2 ; T H E S T A N D -
is. 
ARDS P - P H E N Y L P H E N A C Y L A C E T A T E , P R O P I O N A T E , I S O B U T Y R A T E , AND B U T Y R A T E HAD 
T N 5 . 5 , 7 . 3 , 8 . 2 , AND 9 . 6 M I N ; A SECOND I N J E C T I O N O F T H E D I S T I L L A T I O N 
K 
PRODUCT R E S U L T E D I N PEAKS AT T N 2 . 0 , 4 . 5 , 5 . 8 ( R E L A T I V E AREA 8 . 6 ) AND 
K 
9 . 5 ( R E L A T I V E AREA 1 ) . PEAKS WERE ALSO OBSERVED AT T_, 7 . 3 ( T R A C E ) AND 
8 . 2 ( T R A C E ) . 
T H E R E S I D U E R E M A I N I N G I N T H E D I S T I L L A T I O N F L A S K WAS M I X E D W I T H 
3 0 M L OF W A T E R , B U T T H E M A T E R I A L WAS NOT T O T A L L Y S O L U B L E . T H E P H WAS 
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a d j u s t e d t o 1 . 5 , and t h e m a t e r i a l was e x t r a c t e d w i t h t h r e e 3 0 - m l p o r ­
t i o n s o f c h l o r o f o r m . T h e c h l o r o f o r m l a y e r was d r i e d , a n d t h e c h l o r o f o r m 
was e v a p o r a t e d , y i e l d i n g 1 3 mg o f a y e l l o w m a t e r i a l . T h i s m a t e r i a l was 
d i s s o l v e d i n 5 ml o f m e t h a n o l ; 5 ml o f 2 , 2 - d i m e t h o x y p r o p a n e a n d t w o 
d r o p s o f c o n c e n t r a t e d h y d r o c h l o r i c a c i d w e r e t h e n a d d e d . T h i s m i x t u r e 
was a l l o w e d t o s t a n d f o r 3 h r , t h e n t h e s o l v e n t s w e r e e v a p o r a t e d a n d t h e 
r e s i d u e was d i s s o l v e d i n oa. 1 0 ml o f e t h e r . T h e e t h e r e a l s o l u t i o n was 
w a s h e d once w i t h an e q u a l v o l u m e o f 5% s o d i u m b i c a r b o n a t e and once w i t h 
an e q u a l v o l u m e o f w a t e r . T h e o r g a n i c l a y e r was d r i e d and t h e r e s i d u e 
was d i s s o l v e d i n s e v e r a l d r o p s o f m e t h a n o l f o r gas c h r o m a t o g r a p h y . A 
p rog rammed r u n ( l 2 5 ° - 3 0 0 ° , 1 2 ' O V - 1 7 ) a t 1 0 ° / m i n was c a r r i e d o u t , b u t 
o n l y a l a r g e a g g r e g a t i o n o f u n r e s o l v e d p e a k s , w h i c h w e r e e l u t e d f r o m 
250° t o 3 0 0 ° , was o b s e r v e d . A t 2 2 0 ° , i s o t h e r m a l GC r e v e a l e d o n l y t h r e e 
p e a k s o f l ow i n t e n s i t y ( t „ 1 . 9 , 2 . 2 , and 3 . 6 ) . A t 2 1 0 ° , p e a k s a t t_ 2 . 7 
a n d 3 . 1 w e r e o b s e r v e d , a l o n g w i t h a s t r o n g t a i l o f t h e s o l v e n t p e a k . 
P y r o l y s i s o f X - 5 1 0 8 
A t o t a l o f f o u r p y r o l y s e s o f X - 5 1 0 8 ( N a + ) , as r e c e i v e d , w e r e c a r ­
r i e d o u t . F o r t h e p y r o l y s e s , t h e e q u i p m e n t c o n s i s t e d o f a d i s t i l l a t i o n 
a p p a r a t u s w i t h t h e d i s t i l l i n g f l a s k h e a t e d i n a Woods m e t a l b a t h a n d t h e 
r e c e i v e r c o o l e d i n a d r y i c e — a c e t o n e t r a p . I n a t y p i c a l e x p e r i m e n t , 
1 0 g o f X - 5 1 0 8 ( N a + ) was h e a t e d . A t 1 8 0 ° c h a r r i n g b e g a n , a n d a t 2 1 0 ° a 
p a l e y e l l o w m a t e r i a l , w h i c h r a p i d l y t u r n e d b r o w n , was o b s e r v e d i n t h e 
c o n d e n s e r . T h e h e a t i n g was c o n t i n u e d t o 400° a n d t h i s t e m p e r a t u r e was 
m a i n t a i n e d u n t i l no f u r t h e r v o l a t i l e p r o d u c t s w e r e e v o l v e d . T h e p r o d ­
u c t s w e r e w a s h e d f r o m t h e c o n d e n s e r and t h e c o l d t r a p w i t h e t h e r a n d t h e 
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e x t r a c t s were d r i e d , and the e ther was evapora ted . A product weighing 
30 mg was o b t a i n e d , which had Rp va lues o f 0.0 and 0.18 i n the s o l v e n t 
system 95% ethanol—water—28% ammonium hydroxide (100 :12 :16) ; d e t e c t i o n 
was accomplished by bromocresol green spray r e a g e n t . S e v e r a l s tandard 
d i c a r b o x y l i c a c i d s were chromatographed i n t h i s s o l v e n t system. An Rp 
va lue o f 0.18 was observed f o r malonic a c i d ; o the r d i c a r b o x y l i c a c i d s 
had h i g h e r Rp va lues i n t h i s sys tem. 
In a second exper iment , 0.090 g o f h i g h l y p u r i f i e d X-5108 ( H + ) 
was d i spe r sed i n 5 ml o f water . F ive per cent sodium b ica rbona te was 
added dropwise u n t i l s o l u t i o n was e f f e c t e d . A 2% s o l u t i o n o f potass ium 
permanganate was added to the s o l u t i o n u n t i l the purple c o l o r p e r s i s t e d 
a f t e r the r e a c t i o n mixture had been warmed g e n t l y i n a water bath (oa. 
60°) f o r 30 min. A f t e r t h i s t i m e , the purple c o l o r was d i scharged by 
the a d d i t i o n o f sodium b i s u l f i t e , and the s o l u t i o n was f i l t e r e d . The 
mat was washed thoroughly with 30-40 ml o f water . The f i l t r a t e (pH 
5.5) was ad jus ted t o pH 1.5 by the a d d i t i o n o f oa. 10 drops o f concen­
t r a t e d s u l f u r i c a c i d . The a c i d i c s o l u t i o n was d i s t i l l e d us ing a s p i r a t o r 
vacuum i n t o a r e c e i v i n g f l a s k coo led i n i c e . 
The d i s t i l l a t e was made b a s i c (pH 11) with 20% sodium hydrox ide . 
A f t e r evapora t ion of the s o l v e n t , the r e s idue was d i s s o l v e d i n 7 ml o f 
water and t r a n s f e r r e d t o a 50-ml round-bottomed f l a s k . The pH was 
ad jus ted t o 5 . 5 , and 233 mg o f r e c r y s t a l l i z e d p-phenylphenacyl bromide 
and 10 ml o f methanol were added. The mixture was b o i l e d under r e f l u x 
fo r 3 h r . The mixture was c o o l e d , d i l u t e d with 10 ml o f wa te r , and 
e x t r a c t e d with th ree 15-ml po r t i ons o f chloroform. The chloroform 
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s o l u t i o n was d r i ed wi th magnesium s u l f a t e . The y i e l d from the p y r o l y s e s 
averaged oa. 600 mg from 10 g o f X-5108 ( N a + ) . 
Gas chromatography o f the p y r o l y s i s product (80° CT, 6 ' 3% SE-30) 
r e v e a l e d 30-40 peaks with r e t e n t i o n t imes from 0.3 min t o 31.6 min. At 
200° CT , peaks were observed with r e t e n t i o n t imes o f 2 . 13 , 2 . 9 0 , 3 . 3 , 
3 .8 , 4 . 2 , 4 . 7 , 6 . 0 , 7 . 7 , 1 0 . 9 , 1 3 . 7 , and 19.6 min. Using a 30' 3% SE-30 
column, seven peaks t ha t had r e t e n t i o n t imes l e s s than 11 min were ob­
served a t 75° CT. 
Us ing a p r epa ra t i ve aluminum column (20 ' * 3 /8" , 30% SE-30) th ree 
peaks were observed at 175° CT: t „ 1.90, 3 .50, and 9.60 min. These 
compounds were c o l l e c t e d i n c o l l e c t i o n tubes equipped wi th s t e e l rods 
and g l a s s wool p a c k i n g . The c o l l e c t i o n tubes were immersed i n a bath o f 
acetone—dry i c e . From 300 mg o f p y r o l y s i s product i n j e c t e d , none o f 
f r a c t i o n 1 was c o l l e c t e d ; 11 mg o f f r a c t i o n 2 and 50 mg o f f r a c t i o n 3 
were c o l l e c t e d . The f r a c t i o n s were washed from the c o l l e c t i o n tubes 
wi th e t h e r . An i r spectrum o f f r a c t i o n 2 ( s o l u t i o n i n C C l ^ ) e x h i b i t e d 
absorp t ions a t 29 76, 2 882, 1692, 16 37, and 1587 k , among o t h e r s ; an i r 
spectrum o f f r a c t i o n 3 e x h i b i t e d s i m i l a r a b s o r p t i o n s , except t ha t an 
absorp t ion a t 1637 k was r e l a t i v e l y more i n t e n s e . 
An nmr spectrum o f f r a c t i o n 2 was ob ta ined . Absorpt ions occurred 
at i 8.85 ( d , J = 7 H z ) , 8.1 (m), 7.9 ( s ) , 7.3 ( q ) , 6.55 ( q ) , 3.9 (m), 
and 2.6 (m). 
A p y r o l y s i s o f X-5108 ( H + ) , hexane-washed (1 .1 g ) , was c a r r i e d 
out under the same r e a c t i o n cond i t i ons as desc r ibed p r e v i o u s l y f o r the 
sodium s a l t ; however, the r e a c t i o n was done under r e f l u x c o n d i t i o n s . 
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T h e p y r o l y s a t e was e x t r a c t e d f r o m t h e r e a c t i o n v e s s e l b y t r i t u r a t i o n 
u s i n g c h l o r o f o r m and m e t h a n o l ( 1 : 1 ) . T h e s o l v e n t s w e r e e v a p o r a t e d , and 
t h e y i e l d o f t h e r e s i d u e was 1 5 0 mg. T h i s r e s i d u e was c h r o m a t o g r a p h e d 
o v e r a co lumn o f s i l i c i c a c i d ( 2 x 76 c m ) , e l u t i n g w i t h c h l o r o f o r m . T h e 
f r a c t i o n s w e r e c o l l e c t e d m a n u a l l y , as t h e b a n d s w e r e f l u o r e s c e n t u n d e r 
356 nm u v . T h e f i r s t f r a c t i o n c o l l e c t e d ( 2 2 mg o f a y e l l o w l i q u i d w i t h 
a smoky o d o r ) h a d a b l u e - g r e e n f l u o r e s c e n c e a n d g a v e one s p o t ( R ^ 0 . 7 8 ) 
i n t h e t i c s y s t e m c h l o r o f o r m — m e t h a n o l ( 4 5 : 5 ) . T h e f i r s t f r a c t i o n h a d 
i r a b s o r p t i o n s a t 3448 a n d 2 9 4 1 k , a n d s e v e r a l i n t h e r e g i o n 1 7 2 4 - 1 6 3 9 k, 
among o t h e r s . 
T h e s e c o n d f r a c t i o n c o l l e c t e d ( 7 mg , p u r p l e - w h i t e f l u o r e s c e n c e ) 
e x h i b i t e d v a l u e s o f 0 . 5 8 a n d 0 . 3 7 i n c h l o r o f o r m — m e t h a n o l ( 4 5 : 5 ) . 
T h i s f r a c t i o n was p u r i f i e d b y p r e p a r a t i v e t i c , y i e l d i n g 1 . 4 mg o f an 
o i l w i t h an a n t i s e p t i c s m e l l . A b s o r p t i o n s i n t h e i r s p e c t r u m w e r e 
o b s e r v e d a t 3 4 4 8 , 2 9 4 1 , 1 7 1 5 , a n d 1 6 1 5 k , among o t h e r s . 
P e r m a n g a n a t e O x i d a t i o n o f X - 5 1 0 8 
A s a m p l e o f 1 . 0 0 g o f X - 5 1 0 8 ( H + ) t h a t h a d b e e n w a s h e d b y p r e ­
c i p i t a t i o n u s i n g h e x a n e was d i s p e r s e d i n 25 m l o f w a t e r . A s o l u t i o n o f 
10% s o d i u m b i c a r b o n a t e (oa. 50 m l ) was a d d e d t o d i s s o l v e t h e X - 5 1 0 8 . 
A q u e o u s p o t a s s i u m p e r m a n g a n a t e s o l u t i o n (2%) was a d d e d u n t i l t h e s o l u ­
t i o n r e m a i n e d p u r p l e a f t e r b e i n g s t i r r e d a t room t e m p e r a t u r e f o r 30 m i n ; 
225 m l o f t h e p e r m a n g a n a t e s o l u t i o n was r e q u i r e d . T h e s o l u t i o n was 
d e c o l o r i z e d w i t h o x a l i c a c i d , f i l t e r e d u s i n g a C e l i t e m a t , a n d a c i d i f i e d 
w i t h one m i l l i l i t e r o f c o n c e n t r a t e d s u l f u r i c a c i d t o p H 3 . T h e a c i d i c 
s o l u t i o n was e x t r a c t e d w i t h t w o 2 0 0 - m l p o r t i o n s o f e t h e r . T h e e t h e r 
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s o l u t i o n was d r i e d ; the chloroform was removed t o y i e l d 54 mg o f a semi-
c r y s t a l l i n e p -phenylphenacy l product . Gas chromatography o f t h i s prod­
uc t ( 5 T S E - 3 0 , CT 225°) r e s u l t e d i n r e t e n t i o n t imes o f 2 . 9 , 5 . 9 , 7.6 
( r e l a t i v e area 5.6) and 9.4 ( r e l a t i v e a rea 1 ) ; r e t e n t i o n t imes o f p -
phenylphenacyl a c e t a t e , p r o p i o n a t e , i s o b u t y r a t e , and b u t y r a t e were 7 . 2 , 
9 . 4 , 1 0 . 5 , and 12.2 min; the products from a blank r e a c t i o n had r e t e n ­
t i o n t imes o f 2.8 and 5 . 2 , a second i n j e c t i o n o f the d i s t i l l a t i o n prod­
uc t r e s u l t e d i n r e t e n t i o n t imes o f 2 . 8 , 5 . 8 , 7.4 ( r e l a t i v e a rea 5 . 1 ) , 
and 9.3 ( r e l a t i v e area 1 ) . 
The r e s idue remaining i n the d i s t i l l a t i o n f l a s k was d i s s o l v e d i n 
40 ml o f wate r . The s o l u t i o n was then con t inuous ly e x t r a c t e d wi th 
chloroform f o r 48 h r . The chloroform was evaporated t o y i e l d 13 mg o f 
a f o u l - s m e l l i n g , ye l low gum i n t e r s p e r s e d wi th a whi te s o l i d . The 
m a t e r i a l was d i s s o l v e d i n 5 ml o f methanol . To t h i s was added 5 ml o f 
r e d i s t i l l e d 2,2-dimethoxypropane and two drops o f concent ra ted hydro­
c h l o r i c a c i d . The s o l u t i o n was a l lowed t o s tand a t room temperature 
o v e r n i g h t . The s o l v e n t s were then evapora ted , and the r e s idue was d i s ­
s o l v e d i n 20 ml o f e t h e r . The e t h e r e a l s o l u t i o n was washed wi th an 
equal volume o f 5% aqueous sodium b i c a r b o n a t e , then an equa l volume o f 
water . E ther (oa. 10 ml) was added t o the o rgan i c l a y e r , which was then 
d r i e d . Evapora t ion o f the e ther l a y e r y i e l d e d 8 mg o f a ye l low gum. 
Gas chromatography (12 T OV-17) was c a r r i e d out : a s e r i e s (oa. 30) o f 
peaks t h a t were not w e l l r e s o l v e d a t any o f the c o n d i t i o n s at tempted was 
observed. A GC-MS experiment was attempted on a few o f the more r e s o l v e d 
peaks ; the mass spectrum of the most i n t ense peak (RT 4.3 a t 190° CT) i s 
g iven as P l a t e 3. 
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C a t a l y t i c H y d r o g e n a t i o n o f X-510 8 
75% A c e t i c A c i d ( C o r r e c t e d t o STP) 
Weight o f Moles o f L i t e r s H 2 Moles H 2 Moles H 2 
X-5108 X-510 8* Taken Up Taken Up Moles H-5108 
10.00 g .0129 1.601 .0714 5.53 
10.00 g .0129 1.560 .0696 5.40 
10.00 g .0129 1.618 .0722 5.60 
10.00 g .0129 1.678 .0749 5 .81 
10.00 g .0129 1.630 .0727 5.64 
10.00 g .0129 1.589 .0709 5.50 
5.58 
Average 
Assuming 773 as the m o l e c u l a r w e i g h t . 
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H y d r o g e n a t i o n U s i n g A c e t i c A c i d S o l v e n t 
I n a t y p i c a l exper iment , 5.0 g o f 5% p l a t i n u m on carbon c a t a l y s t 
was e q u i l i b r a t e d i n 25 ml o f 75% a c e t i c a c i d a t 21° and 740 mm Hg . To 
t h i s mixture 10.00 g o f X-510 8 ( N a + ) , as r e c e i v e d , i n 50 ml o f 75% 
a c e t i c a c i d , was added. The f l a s k was r i n s e d w i t h 25 ml o f 75% a c e t i c 
a c i d and t h i s s o l u t i o n was added t o the r e a c t i o n v e s s e l . The X-510 8 was 
h y d r o g e n a t e d , w i t h s t i r r i n g , a t a tmospher ic p r e s s u r e . W i t h i n f i v e min ­
u tes oa. 400 ml o f hydrogen had been consumed. The r a t e o f uptake began 
t o decrease a t oa. 1000 m l . A f t e r 1400 ml had been consumed, the r a t e 
became very s l o w . The mix ture was then l e f t t o r e a c t o v e r n i g h t . F i v e 
s i m i l a r r e a c t i o n s were c a r r i e d o u t . The r e s u l t s are g i v e n i n Tab le 4. 
I s o l a t i o n o f the h y d r o g e n a t i o n p r o d u c t s are d e s c r i b e d i n a l a t e r s e c t i o n . 
Tab le 4. H y d r o g e n a t i o n s o f X-5108 ( N a + ) i n 
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evapora ted , and, a f t e r a s e r i e s of s o l v e n t e x t r a c t i o n s , chromatography 
p rocedures , and r e c r y s t a l l i z a t i o n s from var ious s o l v e n t sys tems , whi te 
c r y s t a l s wi th mp 6 5-69.5° were ob ta ined . 
A mass spectrum of t h i s m a t e r i a l was ob ta ined by the author ; the 
mass spectrum (70 eV) e x h i b i t e d m/e ( r e l i n t e n s i t y ) 285 ( 1 7 ) , 284 ( 8 2 ) , 
256 ( 2 6 ) , 241 ( 2 1 ) , 213 ( 1 7 ) , 185 ( 1 0 ) , 171 ( 8 ) , 129 ( 4 1 ) , 97 ( 2 5 ) , 
73 (100 ) , and 60 ( 8 6 ) . The f ragmenta t ion p a t t e r n was very s i m i l a r t o 
15 16 t ha t o f m y r i s t i c a c i d ; the mass spectrum o f s t e a r i c a c i d ( l i t mp 
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6 9 . 4 , mol wt 284) and p a l m i t i c a c i d ( l i t mp 64, mol wt 256) would be 
expected t o be very s i m i l a r . 
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Hydrogenat ion Using 9 5% Ethano l So lven t 
In a hydrogenat ion f l a s k , 1.001 g o f 5% pla t inum on carbon was 
d i spe r sed i n 6 ml o f 9 5% e thano l and al lowed t o e q u i l i b r a t e with hydro­
gen a t 30° and 740 mm Hg. A s o l u t i o n o f 2.002 g o f X-5108 ( N a + ) , as 
r e c e i v e d , i n 25 ml o f 95% e thano l was added t o the f l a s k and was washed 
i n wi th oa. 8 ml o f e t h a n o l . (A p l o t o f the hydrogen uptake as a func­
t i o n o f time i s g iven i n F igure 2 . ) The mixture was f i l t e r e d , and the 
c a t a l y s t was washed wi th ch loroform. The f i l t r a t e and washings were 
sub j ec t ed t o ion-exchange chromatography and va r ious s o l v e n t e x t r a c t i o n s . 
No c r y s t a l l i n e or homogeneous m a t e r i a l was i s o l a t e d . 
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Hydrogenation Using Water So lven t 
The hydrogenat ion procedure was very s i m i l a r t o the preced ing 
procedure: a s o l u t i o n o f 2.004 g o f X-5108 ( N a + ) , as r e c e i v e d , i n 25 ml 
o f water and 1.012 g o f 5% pla t inum on carbon d i spersed i n 10 ml o f 
water was used. The hydrogenat ion was c a r r i e d out a t 30° and 740 mm Hg. 
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I n a n o t h e r e x p e r i m e n t , ^ 2 4 . 6 1 2 g o f X - 5 1 0 8 ( N a x ) , as r e c e i v e d , 
was h y d r o g e n a t e d u s i n g 1 3 . 1 6 0 g o f 5% p l a t i n u m o n c a r b o n a t 1 9 . 5 ° a n d 
7 4 0 mm H g . T h e h y d r o g e n u p t a k e as a f u n c t i o n o f t i m e i s p l o t t e d i n 
F i g u r e 1 . 
T I M E IN H R S 
F i g u r e 1 . H y d r o g e n a t i o n o f A n t i b i o t i c X - 5 1 0 8 : 75% 
A q u e o u s A c i d S o l v e n t , 5% P t / C C a t a l y s t 
1 4 + I n a n o t h e r e x p e r i m e n t , 40 g o f X - 5 1 0 8 ( N a ) , as r e c e i v e d , was 
h y d r o g e n a t e d a t a t m o s p h e r i c p r e s s u r e u s i n g 20 g o f p l a t i n u m on c a r b o n 
c a t a l y s t , w i t h 75% a c e t i c a c i d as s o l v e n t . 
As p a r t o f t h e p r o d u c t - i s o l a t i o n p r o c e d u r e , t h e c a t a l y s t r e m a i n ­
i n g i n t h e s i n t e r e d - g l a s s f u n n e l a f t e r f i l t r a t i o n o f t h e r e a c t i o n m i x ­
t u r e was w a s h e d w i t h c h l o r o f o r m . T h e c h l o r o f o r m w a s h i n g s w e r e 
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Figure 3. Hydrogenation of Antibiotic X-5108: 
Water Solvent, 5% Pt/C Catalyst 
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The results are given in Figure 3. The product of the reaction was 
treated in the manner described for the product of the preceding reac­
tion. 
18 
Hydrogenation Using a Methanol-Water Solvent 
A sample of 0.556 g of X-5108 (Na+), as received, was dissolved 
in 30 ml of methanol; to this solution was added 0.287 g of platinum 
on carbon in 50 ml of water. This mixture was hydrogenated at 40 psig 
for oa. 72 hr. A clear, pale yellow filtrate was obtained, which 
yielded 0.156 g of product after the solvents were evaporated. The 
black, tarry material remaining in the hydrogenation bottle was dis­
solved in chloroform and filtered in vaouo through a Celite mat. The 
mat was then washed with three 5-ml portions of chloroform. Evaporation 
of the chloroform yielded a residue (0.350 g), which was then chromato-
graphed over a column of silicic acid (45 * 3 cm). The column was eluted 
with chloroform, then with increasing percentages of methanol in chloro­
form; 30-ml fractions were collected. A f t e r the s o l v e n t s were evapo­
rated from the collection flasks, 1 ml of methanol was added to each 
flask in order to combine the fractions. In all fractions, white flakes 
appeared; these flakes were collected by filtration, yielding 18 mg. 
An ir spectrum of the material (carbon tetrachloride solution) exhibited 
absorptions at 2950, 2865, and 1464 k. An nmr spectrum of the material 
exhibited absorptions at x 8.78 and 9.1 (relative area 1 2 : 1 , planimeter). 
Gas chromatography of the waxy material ( 6 ' SE-30, CT 245°) resulted in 
peaks with tD of 7 . 6 , 1 2 . 4 , 16 .4 , 21 .4 , 2 8 . 1 , 3 6 . 8 , 4 8 . 0 , 6 2 . 6 , 9 3 . 9 , 
K 
and 105.6 . The logarithms of these t„ produced a straight line when 
K 
graphed against integral numbers. 
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S t a n d a r d n - a l k a n e s w e r e u s e d f o r c o m p a r i s o n . T h e s e h a d t h e f o l ­
l o w i n g t D u s i n g t h e a b o v e c o n d i t i o n s : e i c o s a n e , 1 . 9 ; d o c o s a n e , 3 . 2 ; 
t e t r a c o s a n e , 4 . 5 ; o c t a c o s a n e , 1 7 . 9 ; t r i a c o n t a n e , 2 8 . 9 5 ; a n d d o t r i a c o n -
t a n e , 4 6 . 7 . 
T h e 1 5 6 - m g r e s i d u e l e f t a f t e r e v a p o r a t i o n o f t h e p a l e y e l l o w 
s o l u t i o n f r o m t h e h y d r o g e n a t i o n was t h e n c h r o m a t o g r a p h e d o v e r a co lumn 
(30 x 3 cm) o f s i l i c i c a c i d . E l u t i o n was c a r r i e d o u t as b e f o r e . A 
w e i g h t p r o f i l e o f t h e s a m p l e s a f t e r e v a p o r a t i o n o f t h e s o l v e n t s i n d i ­
c a t e d t h a t one m a j o r f r a c t i o n ( 7 0 . 7 % o f t h e t o t a l w e i g h t ) and s e v e r a l 
m i n o r f r a c t i o n s h a d b e e n c o l l e c t e d . T h i n - l a y e r c h r o m a t o g r a p h y o f t h e 
m a j o r f r a c t i o n (5% m e t h a n o l i n c h l o r o f o r m e l u e n t ) d e m o n s t r a t e d v a l u e s 
o f 0 . 1 4 , 0 . 3 5 , a n d 0 . 8 9 . 
A r e p e a t o f t h e p r e c e d i n g e x p e r i m e n t was c a r r i e d o u t b y t h e 
a u t h o r u s i n g 0 . 5 0 2 g X - 5 1 0 8 ( N a + ) , as r e c e i v e d , and 0 . 3 5 4 p l a t i n u m on 
c a r b o n c a t a l y s t . W h i l e f l a k e s w e r e i s o l a t e d f r o m t h e b l a c k , t a r r y s u b ­
s t a n c e as b e f o r e , and t h e s a m p l e was submitted f o r M S . T h e mass s p e c ­
t r u m e x h i b i t e d c l u s t e r s o f i o n s s p a c e d 1 4 mass u n i t s a p a r t ( a t m/e 4 3 , 
5 7 , 7 1 , 8 5 , 99 . . . ) up t o m/e 6 2 1 . 
A r e p e a t o f t h e e x p e r i m e n t was c a r r i e d o u t u s i n g 0 . 4 4 4 g o f 
h i g h l y p u r i f i e d X - 5 1 0 8 ( H + ) a n d 0 . 4 2 4 g o f p l a t i n u m on c a r b o n . A f t e r 
t h e s u b s t a n c e i s o l a t e d f r o m t h e b l a c k m a t e r i a l was c h r o m a t o g r a p h e d , 
no w h i t e f l a k e s w e r e o b t a i n e d . 
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S e q u e n t i a l Reduct ions of X-5108 (H ) 
A sample o f 1.530 g o f hexane-washed X-510 8 ( H + ) was d i s s o l v e d i n 
60 ml o f methanol . I t was hydrogenated at 40 p s i g us ing 0.61 g o f p l a t ­
inum on carbon d ispersed i n 50 ml o f wate r . The mixture was hydrogen­
a ted fo r four days ; i t was then f i l t e r e d through a C e l i t e mat. The mat 
was washed wi th chloroform and the washings were added t o the f i l t r a t e . 
The s o l v e n t s were then evaporated t o y i e l d 1.544 g o f a tan s o l i d . This 
m a t e r i a l was d i s s o l v e d i n 60 ml o f t e t rahydrofuran and s lowly added t o 
1.5 g o f l i t h i u m aluminum hydr ide i n 50 ml o f e t h y l e t h e r . The r e a c t i o n 
was b o i l e d under r e f l u x o v e r n i g h t , wi th s t i r r i n g . 
A f t e r the mixture had been al lowed t o c o o l , the r e a c t i o n f l a s k 
was f i t t e d with a s t r a i g h t condenser and water was added dropwise t o the 
m i x t u r e , wi th s t i r r i n g . When the l i t h i u m aluminum hydr ide had been 
decomposed, the product was f i l t e r e d through a coarse s i n t e r e d - g l a s s 
funne l . The f i l t e r cake was washed wi th abso lu t e e thano l and t e t r a h y ­
drofuran. The combined washings a n d f i I t r a t e w e r e e v a p o r a t e d t o y i e l d 
a brown o i l (1.474 g ) . 
The o i l was t r i t u r a t e d wi th rc-hexane. Evapora t ion o f the hexane 
y i e l d e d 36 mg o f m a t e r i a l , which was then used f o r gas chromatography 
(6 f t 3% OV-17, CT 1 6 5 ° ) . The sample y i e l d e d a broad agg rega t ion o f i l l 
de f ined peaks centered at t 2 . 2 , and a peak a t t R 7 .8 . 
The m a t e r i a l t h a t was i n s o l u b l e i n hexane was a l s o i n j e c t e d i n t o 
the same column a t the same temperature . Re ten t ion t imes occurred a t 
0 .83 , 2 . 5 , 6 . 6 , and 17 .25 . When the l oga r i t hm o f these t R were p l o t t e d 
vs. i n t e g r a l numbers, a s t r a i g h t l i n e r e s u l t e d . For comparison, a 
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series of n-paraffins (C 1 2 , C ^ , C ± q ^ w e r e injected at the same 
conditions, resulting in t„ of 0.9, 2.2, 6.3, and 16.6. 
K 
In a second experiment, 2.01 g of hexane-washed X-510 8 (H+) was 
dissolved in 50 ml of methanol; 70 mg of platinum on carbon in 50 ml of 
water was added. The mixture was hydrogenated at 40 psig for four days. 
The hydrogenation product was washed from the flask through a Celite 
mat on a coarse sintered-glass funnel with a mixture of chloroform and 
methanol. After evaporation of the solvents, the weight of the brown 
gum was 2.155 g. 
The gum was dissolved in oa. 60 ml of tetrahydrofuran, and to 
this solution 2 g of lithium aluminum hydride in 60 ml of ether was 
added. The reaction mixture was stirred and boiled under reflux over­
night. The excess lithium aluminum hydride was then decomposed as 
previously described. 
The product was filtered through a coarse sintered-glass funnel 
and the filter cake was washed with ether. The resulting clear filtrate 
was evaporated to yield 0.77 g of a pale yellow gum. The filter cake 
was then dissolved in 10% sulfuric acid and extracted with 1-butanol. 
The extract was evaporated, yielding a brown gum weighing 1.60 g. 
The brown gum was mixed with chloroform-methanol, and the mixture 
was filtered; then the filtrate was evaporated several times with cyclo­
hexane. The residue was washed with three 50-ml portions of n-hexane. 
The hexane was evaporated to yield 13.6 mg of a colorless oil. 
Gas chromatography of this material at 125° (12 ft 3.6% OV-17) 
demonstrated only small peaks on the flank of the large solvent peak. 
At 190°, a peak was observed at t 8.4. 
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T h e h e x a n e - i n s o l u b l e r e s i d u e d e m o n s t r a t e d G C p e a k s ( 5 f t 3% 
S E - 3 0 , C T 2 2 0 ° ) a t t „ o f 0 . 8 , 1 . 0 , 2 . 7 5 , 3 . 8 , 5 . 6 , 6 . 7 , a n d 8 . 7 5 ( n o t 
w e l l s e p a r a t e d ) . A 1 2 f t x 1 / 8 i n . 3% O V - 1 7 c o l u m n w a s u s e d f o r G C - M S . 
A t e c h n i q u e o f s t e p w i s e t e m p e r a t u r e p r o g r a m m i n g w a s e m p l o y e d . T h e 
m a t e r i a l w a s i n j e c t e d a t a C T o f 1 1 5 ° , a n d p e a k 1 w a s e l u t e d . T h e C T 
w a s t h e n s l o w l y r a i s e d t o 1 9 5 ° , a n d p e a k 2 w a s e l u t e d . W h e n t h e C T w a s 
r a i s e d t o 2 1 5 ° , p e a k 3 w a s e l u t e d ; p e a k s 4 , 5 , a n d 6 w e r e e l u t e d a f t e r 
t h e C T h a d b e e n r a i s e d t o 2 5 0 ° . T h e G C - M S d a t a a r e g i v e n i n T a b l e 5 . 
T h e p a l e y e l l o w m a t e r i a l f r o m t h e f i l t r a t e p r e v i o u s l y d e s c r i b e d 
w a s i n j e c t e d i n t o a 6 f t x 1 / 4 i n . c o l u m n o f P o r a p a k Q , 1 0 0 / 1 2 0 m e s h 
( C T 2 0 0 ° ) . A p e a k w a s o b s e r v e d a t a t „ o f 4 . 7 . T h e s t a n d a r d s i s o b u t y l 
K 
a l c o h o l , £ - a m y l a l c o h o l , a n d sea-butyl a l c o h o l w e r e o b s e r v e d t o h a v e t D 
K 
o f 5 . 3 , 8 . 4 , a n d 4 . 8 , r e s p e c t i v e l y , u n d e r t h e s a m e c o n d i t i o n s . 
A s a m p l e o f t h e p a l e y e l l o w m a t e r i a l ( i n m e t h a n o l s o l u t i o n ) w a s 
m i x e d w i t h a d r o p o f i s o b u t y l a l c o h o l a n d i n j e c t e d . T w o p e a k s w e r e 
o b s e r v e d a t t_, o f 4 . 9 a n d 5 . 5 . A m i x t u r e o f t h e y e l l o w material a n d 
s e c - b u t y l a l c o h o l e x h i b i t e d o n e p e a k , a t t R 4 . 6 . 
P r e p a r a t i o n a n d P r o p e r t i e s o f C o m p o u n d X 
I n a t y p i c a l p r e p a r a t i o n o f C o m p o u n d X , 1 0 g o f X - 5 1 0 8 ( N a ) , a s 
r e c e i v e d , w a s d i s s o l v e d i n 1 0 0 m l o f 7 5 % a c e t i c a c i d . T o t h i s s o l u t i o n 
5 g o f 5% p l a t i n u m o n c a r b o n d i s p e r s e d i n 40 m l o f w a t e r w a s a d d e d , a n d 
t h e r e s i d u e w a s w a s h e d i n t o t h e p r e s s u r e b o t t l e w i t h 25 m l o f 7 5 % a c e t i c 
a c i d . T h e X - 5 1 0 8 s o l u t i o n w a s h y d r o g e n a t e d f o r f o u r d a y s a t a p r e s s u r e 
o f 1 0 p s i g . G e n e r a l l y , t h e p r e s s u r e d r o p p e d t o 5 p s i g a f t e r t h e f i r s t 
30 m i n o f h y d r o g e n a t i o n . 
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T a b l e 5 . Mass S p e c t r a l D a t a f r o m 
S e q u e n t i a l R e d u c t i o n s o f X - 5 1 0 8 
C o m p o n e n t s R e l a t i v e A b u n d a n c e o f 
i n O r d e r P e a k s a t m/e -
o f E l u t i o n 39 40 4 1 42 43 44 45 
CM 4 3 1 0 2 7 4 2 
CO 1 5 1 5 45 1 3 2 7 1 5 -
4 5 5 8 - 8 4 
-
5 9 8 1 3 4 1 0 8 
-
6 5 3 1 8 4 1 7 4 5 
53 54 55 56 5 7 58 59 
CM 3 2 9 46 1 0 2 3 
3 1 4 9 30 63 22 9 -
4 5 - 7 7 -
- -
5 6 - 1 8 1 0 1 0 - 1 0 
6 5 2 22 6 1 1 — 1 2 
67 68 69 70 7 1 7 2 7 3 
2 3 2 5 4 5 2 -
3 19 1 3 1 0 0 34 2 1 1 5 8 
4 4 3 1 6 3 4 - -
5 8 5 1 8 1 2 1 2 1 8 
-
6 5 3 28 1 6 1 5 34 5 
83 84 85 86 
CM 1 0 3 1 0 2 -
3 30 1 6 69 9 
-
4 1 3 3 3 
-
-
5 1 3 5 9 -
-
6 1 0 4 1 2 2 4 
95 96 9 7 98 99 10.0 1 0 1 
CM 5 1 2 6 50 1 1 8 
CO 1 0 6 9 8 19 1 0 
-
4 9 3 20 3 2 2 
-
5 8 5 1 5 -
-
-
-
6 5 2 9 3 5 1 2 
Table 5. Continued 
109 110 111 112 113 114 115 
2 - 100 10 3 
3 1 0 - 1 4 - 1 3 - 1 0 
4 8 3 3 - - - -
5 - - 8 2 7 34 9 
6 3 2 4 1 3 44 7 
121 122 123 124 125 126 127 
2 - - 3 5 2 1 2 
3 9 9 10 - - 45 10 
4 8 4 7 8 5 4 -
5 - 8 - 6 6 8 6 
6 - - - 3 5 3 5 
128 129 130 131 135 136 137 
2 4 2 2 1 - - -
4 - - - - 4 4 10 
5 7 6 9 - - - 7 
6 5 7 - - - - 3 
138 139 140 141 142 143 144 
3 _ _ _ _ _ 1 2 -
4 4 9 6 4 - - -
5 3 5 3 3 100 20 6 
6 2 2 1 1 100 18 4 
149 150 151 152 153 154 155 
4 4 2 8 3 6 6 -
5 9 - 7 - 5 5 12 
6 4 - - - 3 1 10 
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Table 5. Continued 
156 157 165 166 167 168 169 
CM
 
0 
4 - - - - - -
O 
4 _ - 20 17 48 10 4 
5 
CO - 11 10 23 CO
 
-
6 
CO 
CO 
CM
 
CM
 
CO
 4 
CM
 
177 178 179 180 181 182 
13 
5 
19 3 194 19 5 206 207 208 209 
2 
Q 
4 1 - - - - -
O 
4 23 9 6 11 32 10 4 
5 10 5 8 - 10 7 15 
6 2 
-
2 - 3 2 5 
210 211 212 213 214 
3 28 9 
4 -
5 4 4 - - 9 
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Table 5. Continued 
221 222 223 224 225 226 227 
3 9 6 -
4 39 11 5 
5 12 - - - 6 7 14 
6 2 - - - 2 - 4 
235 236 237 238 243 244 245 
4 5 44 12 5 
5 14 6 5 5 9 14 
6 - 3 2 - - 2 4 
249 250 251 264 296 315 392 393 
4 100 20 5 28 
5 25 8 - 14 6 9 8 5 
6 5 2 - 4 - 2 2 -
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The r e a c t i o n mixture was f i l t e r e d through a C e l i t e mate i n a 
s i n t e r e d - g l a s s f u n n e l . The hydrogenat ion b o t t l e was washed wi th 100 ml 
o f 75% a c e t i c a c i d , and t h i s s o l u t i o n was used t o wash the C e l i t e mat. 
The f i l t r a t e was then f i l t e r e d t o remove i n s o l u b l e p a r t i c l e s , and the 
s o l v e n t s were evapora ted . U s u a l l y 11-12 g o f a v i s cous brown l i q u i d 
was ob t a ined . This m a t e r i a l was d i s s o l v e d i n a mixture o f chloroform 
and methanol , and the s o l u t i o n was t r a n s f e r r e d t o a s m a l l e r f l a s k . The 
s o l v e n t s were then evapora ted . Cyclohexane was added t o the r e s idue 
and then evapora ted ; t h i s procedure was repeated t w i c e . The crude 
c r y s t a l l i n e product could then be observed i n t e r s p e r s e d wi th a brown 
s o l i d m a t e r i a l . Th is product was then d r i e d in Vaouo over sodium 
hydrox ide . In some c a s e s , the m a t e r i a l was d i s s o l v e d i n ch loroform, and 
the s o l u t i o n was washed wi th 5% aqueous sodium b i c a r b o n a t e . However, 
emulsions tended t o form. 
In some c a s e s , the m a t e r i a l was then d i s s o l v e d i n chloroform or 
1% methanol i n chloroform and chromatographed d i r e c t l y over a s i l i c a 
a c i d or U n i s i l column. 
A method was then developed t o avoid l a r g e - s c a l e chromatography. 
The brown res idue from the hydrogenat ion was d i s s o l v e d i n 9 5% e thano l 
and s l u r r i e d wi th s u c c e s s i v e 1-g amounts o f Darco ( o c c a s i o n a l l y wi th 
g e n t l e h e a t i n g ) u n t i l the s o l u t i o n became ye l low i n c o l o r . The ye l low 
s o l u t i o n r e s u l t i n g from a t y p i c a l hydrogenat ion o f 10 g o f X-510 8 ( N a + ) 
was then concen t ra ted and chromatographed over a column ( 3 3 x 2 cm) o f 
s i l i c i c a c i d and Darco ( 5 0 : 1 ) . The adsorbents were homogenized t h o r ­
oughly be fo re u se . Chloroform or 1% methanol i n chloroform was used as 
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t h e e l u e n t . T h e s o l v e n t s w e r e e v a p o r a t e d f r o m t h e 2 5 - m l f r a c t i o n s c o l ­
l e c t e d , and 1 ml o f m e t h a n o l was a d d e d t o e a c h f l a s k . A f t e r t h e m e t h ­
a n o l was a l l o w e d t o e v a p o r a t e o v e r n i g h t , t h e f l a s k s c o n t a i n i n g c r y s t a l ­
l i n e m a t e r i a l w e r e c o m b i n e d . G e n e r a l l y , oa. 2 g o f t h e i m p u r e c r y s t a l ­
l i n e compound X was o b t a i n e d . T h e compound was p u r i f i e d b y s u c c e s s i v e 
r e c r y s t a l l i z a t i o n s f r o m m e t h a n o l - w a t e r , u s i n g D a r c o d u r i n g t h e f i r s t 
r e c r y s t a l l i z a t i o n s . T h e m e t h o d o f r e c r y s t a l l i z a t i o n was as f o l l o w s : 
t h e m a t e r i a l was d i s s o l v e d i n m e t h a n o l , a n d w a t e r was a d d e d u n t i l t h e 
s o l u t i o n became c l o u d y . V i g o r o u s s h a k i n g c a u s e d f l o c c u l e n t c r y s t a l s t o 
a p p e a r . T h e p r o c e d u r e was r e p e a t e d i f t h e c r y s t a l mass was t o o v o l u m i ­
n o u s . T h e s o l u t i o n was t h e n warmed on a h o t p l a t e ( D a r c o was a d d e d i f 
n e c e s s a r y ) t o t h e b o i l i n g p o i n t a n d f i l t e r e d r a p i d l y . T h e s o l u t i o n was 
a l l o w e d t o c o o l s l o w l y . I f t h e s o l u t i o n was c o o l e d r a p i d l y , v e r y t i n y 
n e e d l e s a p p e a r e d . I f n o c r y s t a l s a p p e a r e d , a s e e d c r y s t a l was a d d e d , 
and g r o w t h was u s u a l l y r a p i d . T h e c r y s t a l s w e r e n e e d l e s ; v a r y i n g 
l e n g t h s a n d t h i c k n e s s e s w e r e o b t a i n e d f r o m v a r i o u s c o n d i t i o n s , r a n g i n g 
f r o m a f i n e g l a s s - w o o l a p p e a r a n c e t o t h i c k c l u s t e r s o f f l a t n e e d l e s . 
T h e p r o d u c t p u r i f i e d i n t h i s way h a d a mp o f 1 0 1 - 1 0 4 ° a n d h a d an 
R p v a l u e o f 0 . 5 0 ( v i s i b l e w i t h i o d i n e v a p o r o n l y ) i n t h e s y s t e m e t h e r - -
t - b u t y l a l c o h o l ( 4 5 : 1 ) . I f t h e c r y s t a l l i n e p r o d u c t h a d a l o w e r m e l t i n g 
p o i n t , i t was w a s h e d w i t h v e r y c o l d ( 0 ° ) c y c l o h e x a n e and r e c r y s t a l l i z e d 
a g a i n f r o m m e t h a n o l - w a t e r . T h e compound was s o l u b l e i n warm c y c l o h e x a n e 
and c o u l d b e r e c r y s t a l l i z e d f r o m t h i s s o l v e n t ; h o w e v e r , t h e c r y s t a l s 
w e r e e x t r e m e l y f i n e n e e d l e s t h a t t e n d e d t o s t i c k t o g e t h e r . B e n z e n e was 
a l s o u s e d as a r e c r y s t a l l i z i n g s o l v e n t , b u t a g a i n t h e c r y s t a l s o b t a i n e d 
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were not t r a c t a b l e . The compound was i n s o l u b l e i n wa te r , very s o l u b l e 
i n ch lo ro form, and s o l u b l e i n e the r when pure . I t was s o l u b l e i n 
hexane and petroleum e t h e r , but not very s o l u b l e i n c o l d ace tone . 
A n a l y s i s o f compound X i n d i c a t e d the formula C H 0 ( c a l c d , 
lb Zo o 
C , 63 .97; H , 9 . 4 0 , 0 , 26 .63 ; found , C , 63 .76; H , 9 .18 ; 0 , 2 7 . 0 0 ) . The 
s a p o n i f i c a t i o n e q u i v a l e n t was found t o be 432 (0.69 g r o u p s ) , a c t i v e 
hydrogen a n a l y s i s i n d i c a t e d 1.36% (4.08 a c t i v e hyd rogens ) , and C-methyl 
a n a l y s i s gave a va lue o f 7.84% (1.57 g r o u p s ) . Compound X was a l s o 
22 
o p t i c a l l y a c t i v e , having a r o t a t i o n [ a ] ^ - 17° (o 1 .0 , E tOH) . 
S p e c t r a l S tud i e s o f Compound X 
EtOH Compound X had a uv absorp t ion at X 217 nm, e 1200. In the 
^
 r
 max 
i r spectrum, (KBr p e l l e t ) absorp t ions were observed at 3559, 3413, 2941, 
2882, 1751 and 1639 k , among others ( P l a t e 4 ) ; i n chloroform s o l u t i o n 
the absorp t ions occurred at 3650, 3484, 29 76, and 1779 k , among o t h e r s . 
The mass spectrum o f compound X e x h i b i t e d a molecu la r ion at m/e 
300; a h igh r e s o l u t i o n spectrum demonstrated t h a t the exac t m a s s w a s 
300.19 31 ( c a l c d f o r C n _ H o o 0 [ ; , 300.19 37) . The low r e s o l u t i o n mass s p e c ­i e 2 o D 
trum i s g i v e n as P l a t e 5; the h igh r e s o l u t i o n da ta are g iven as Table 6. 
The nmr spectrum o f compound X (deuterochloroform s o l u t i o n ) 
e x h i b i t e d absorp t ions centered at T 9 . 1 0 , 8.70, and 8.22 (22 H t o t a l ) ; 
7.42 (1 H ) ; 6 .55 , 6 .35 , and 6.10 (3 H t o t a l ) ; and 5.60 and 5.33 (2 H 
t o t a l ) . Th is spectrum i s g iven as P l a t e 6. At 100 MHz i n p y r i d i n e -
dc9 absorp t ions occurred at T 9.15 ( t , 3 H ) , 8.77 and 8.48 (17 H t o t a l ) ; b 
7.90 ( q u i n t , 2 H , J = 7 . 5 ) ; 7.15 ( t , 1 H , J = 7 . 0 ) ; 6.12 (br t , 1 H , 
J = 5 . 0 ) ; 5.89 (d , 1 H, J = 4 . 0 ) ; 5.10 (d , 1 H , J = 4 . 0 ) ; 4.75 (very 
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Table 6. High R e s o l u t i o n Mass Spectrum o f Compound X 
300 282 Nominal R a t i o --rr-r + -^rr Measured C a l c u l a t e d Er ror 
„ , / a o zol Mass 
300 X n o ° n o o T = 1.024611 300.1930923 300.193671 - 0 . 6 mmu Zz> Z . y oZ b 
C 1 6 H 2 8 ° 5 
o O O 
282 O O A n o o r = 1.004268 282.181733 282.183106 ~1.4 mmu 
2 8 0 . y « 2 b n u n 
C 1 6 H 2 6 ° 4 
Mass measured a t 75 ppm r e s o l u t i o n . 
:AfXUI..4TKD 
155.143 5 
155.1391 
ERh 
•9.41 
• 3 . 7 9 
. 7 6 
9.65 
• 1 . !-> 
3.3-; 
. 3 3 
•9. • b 
. 7 0 
1 . 9 3 
• .3" 
•1.15 
3. 39 
.79 
. 67 
• 0 9 
9.19 
1 .95 
•;J. -'0/ 
9.01 
• 9 . 9 9 
1 .59 
0 19/1 
156.14 69 -1.49 
.97 
3 • 4 7 
3 H 
1 9/1') 
1 1/1 
1 0/0 
9 / 1 
1 0 Ai 
7/0 
1 ":/'-•• 
1 {•)/(• 
0/1 
9/0 
9/9 
1 1 / (•' 
11/0 
9 / 0 
7/0 
6/1 
7/0 
6/1 
1 9 / Pi 
9/1 
9 9 
9 1 
0 0 
16 
1 4 
1 4 
10 
9 1 
0
 !
'i 
1 9 
1 6 
1 5 
9 0 
19 
1 1 
1 0 
9 
9 
3 
1 9 
13 
N 0 
0 0 
0 3 
0 3 
0 1 
0 1 
0 3 
0 4 
0 4 
0 4 
0 4 
9/1 19 0 1 
0 1 
0 1 
155.1096 - .64 3/1 14 9 9 
154.099 3 
I 54.0943 
• 9 . 1 6 
2.93 
9/0 
3/1 
14 
13 
MEASUHKU NO. 
MASS PTS INTENSITY 9 31.1630 6 
9 3 1.15 53 7 
993.1383 8 
9 13.1479 11 
900.1057 17 
18 3.09 50 11 
18 9. .0^49 13 
174.9 5 38 
17 3.1533 9 
179.1451 
170.1107 8 
17 1.1007 6 
168.1514 5 
167.1457 11 
167.0707 7 
158.0 5 54 10 
157.0471 7 
15 6.1455 5 
13 5.1495 6 
15 5.1000 13 
154.09 7 1 17 
99 
9 3 
9 9 
0 3 1 . 1 7 0 3 
981.159 5 
931 . l ssi 
090 . l 3(• l 
9 13.1 4:K' 
'113. 1445 
0tHl . 1 c/H 
10 3.0976 
13 0.0,9/10 
17 4.0 300 
173.1541 
1 70 . 1469 
1 7 9 . 1 4 1 8 
1 79. 1 09 9 
171 . 1991 
1 63.1Sl* 
167.1435 
167.0708 
1 50 .9 578 
153.0534 
157.0 509 
157.045 6 
1 3/1 
1 9/9 
11/1 
19/0 
0 1 
0 4 
0 4 
M /I 
0 3 
0 3 
f vj 4 
0 3 
0 3 
5 
4 5 
C A L C U L A T E D M E A S U R E D M O . 
' • ' A S S KRJV C 1 2 / 1 3 8 N 0 M A S S P T S I N T E N S I T Y 
1 5 3 . 0 5 5 1 - • 8 1 8 / 0 9 0 3 1 5 3 . 0 5 4 9 8 
1 5 1 . 1 4 4 1 - . 1 2 1 0 / 1 \ > < 0 0 1 5 1 . 1 4 4 0 6 
8 1 S S I V«" NEI< E ;8V .VCK 
1 AQ . 1 3 P . 9 - 1 . 8 8 L L / S 1 7 0 0 1 4 9 . 1 3 1 7 
1 Z H J . 1 2 K 4 3 * 2 0 1 0 / 1 1 6 0 0 
1 3 7 . 1 3 3 0 - 1 . 1 5 1 0 / 0 1 7 0 0 1 3 7 . 1 3 1 8 IP ++++++++++++++ 
1 3 7 . 1 2 8 5 8 . 2 9 9 / 1 1 * 0 0 
1 3 5 . 1 1 7 3 - 1 . 0 3 1 0 / 0 LB 0 0 1 3 5 . 1 1 6 3 5 + + + + + + + + + + + + 
1 3 5 . 1 1 2 9 3 . 4 4 9 / 1 1 4 0 0 
1 3 3 . 0 5 0 0 . 9 7 5 / 0 0 0 4 1 3 3 . 0 5 1 0 9 
IMO C 0 V ' 1 J C A L C 1 3 0 . 0 4 9 4 7 
1 2 9 . 0 5 0 6 - . 2 4 5 / 1 8 0 3 I P . 9 . 0 5 0 4 1 8 
1 2 8 . 0 4 7 3 - 0 . 1 6 6 / 0 8 M 3 1 2 8 . 0 4 5 1 1 6 
1 2 8 . 0 4 2 8 2 . 3 1 5 / 1 7 0 3 
1 2 7 . 1 4 8 6 - 2 . 0 1 0 / 0 1 9 0 0 1 2 7 - 1 4 5 7 
1 2 7 . 1 4 4 1 1 . 5 7 8 / 1 1 8 0 8 
1 2 7 . 0 3 9 4 - 2 . 7 6 6 / 0 7 0 3 1 2 7 . 0 3 6 7 1 0 + + + + + + + + + + + + + 
1 2 7 . 0 3 5 0 1 . 7 2 5 / 1 6 0 3 
1 2 6 . 1 3 6 3 - 1 . 7 0 8 / 1 1 7 8 0 1 2 6 . 1 3 4 6 5 
1 2 6 . 1 0 4 4 - 3 . 6 1 8 / 8 1 4 8 1 1 2 6 . 1 0 0 8 1 8 
1 2 6 . 8 9 9 9 . 8 5 7 / 1 1 3 0 1 
1 2 5 . 0 9 6 6 - 3 . 3 5 8 / 8 1 3 0 1 1 2 5 . 0 9 3 2 7 
1 2 5 . 0 9 2 1 1 . 1 1 7 / 1 1 2 0 1 
1 2 5 . 8 6 0 2 - 3 . 6 0 7 / 0 9 0 2 1 2 5 . 8 5 6 6 6 
1 2 5 . 0 5 5 7 . 8 6 6 / 1 8 0 2 
1 2 4 . 1 2 5 1 - 3 . 3 7 9 / 0 1 6 0 0 1 2 4 . 1 2 1 8 
1 2 4 . 1 2 0 7 1 . 1 1 8 / 1 1 5 0 0 
1 2 3 . 1 1 7 3 - 2 . 0 1 9 / 0 1 5 0 0 1 2 3 . 1 1 5 3 
1 2 3 . 1 1 2 8 2 . 4 7 8 / 1 1 4 0 0 
1 1 5 . 0 7 5 8 1 . 2 6 6 / 0 1 1 0 2 1 1 5 . 0 7 7 1 
CALCULATED 
MASS K' 0 
018/13 
5/n 
7/0 
6/0 
7 / M 
6/0 
5/1 
0 / 1 
7/0 
6/1 
0/1 
7/0 
8/0 
0 /1 
8/0 
8 / 1 
3/0 
5/'<-
6/0 
5/1 
5/0 
4/ 1 
5/0 
4/1 
4/0 
6/0 
5/1 
H 
7 
1 3 
9 
12 
1 5 
18 
1 1 
10 
7 
1 6 
12 
1 5 
1 1 
14 
10 
1 3 
1 2 
9 
8 
7 
4 
1 1 
1 0 
M 0 
8 0 
7 0 
0 0 
0 1 
0 1 
0 0 
0 5 
0 0 
8 5 
5 (7 
8 0 2 
0 2 
0 2 
8 3 
0 1 
0 1 
MEASURED MO. 
MASS PTS INTENSITY 
0 3 
0 1 
0 2 
0 1 
115.039 4 1 . 
113.8066 1 . /;••• 
113.0 608 3.6-
1 1 2 . 0887 .'"'! 
110 . '88A -1 .87 
1 1: .* 4 7) 8.59 
1 1 1 . 1 1 7 3 .54 
1 1 1 . 1 1 8 7 - .-i 0 
111.08 09 - .76 
111.10/65 3 .0 , 
1 1 1 .0-44 5 0.04 
109. 1031 0.8 5 
10 9.0653 3.-5 9 
188.0938 3.64 
108.89 58 2.0 5 
107.08 60 1 . 34 
107.08 7 4 - .04 
10 5.0187 8. 1 8 
108.0 68 8 .88 
10 1.0966 -1 .40 
101 .09 0 1 3.0 6 
101.0602 1.28 
181.0557 -3.88 
180.0 58 3 - 1 . 1 4 
100.0479 3.32 
108.0160 .68 
99.0809 - .03 
99.07 64 . 1 5 
115.0408 10 
113.0988 9 
113.0638 9 
118.08 90 6 
110.8505 8 
1 1 1 . 1 1 7 9 
111.88 08 5 
1 1 1 . '''466 1 3 
1 09 . 1059 10 + 
10 0.8692 7 
100.0075 6 
187.0874 9 
10 5.02 08 8 
10 8.0683 10 
101.09 58 9 
1 0 1 • 0 61 5 9 
1 01 .0527 
100.0512 17 
100.0 167 10 
9 9.08 09 7 
9 9.0766 5 
ALCUEATED 
iVi £>. S S 
9 9 . 0 A A 5 
99 . 040 1 
'•y-<. 1 09 5 
98 •'•••7 31 
0 3.0 3 67 
97.1017 
97 .0979 
9 7.06 5 3 
9 7.0 60 3 
07 .028 9 
9 6.037 A 
9 6 . 0 5 3 ('1 
95 . r-3 60 
95.03 1 6 
9 5.00 1 6 
9 5.0A96 
9 5.0496 
95 . 0 459 
9 3.07 0^ 
9 1 . 5 4 7 
91.0 502 
3 9•92 38 
89.0193 
87 . 0445 
87.0401 
8 6.0731 
8 6.0686 
8 6.0367 
8 6.0322 
00 0 
•1.61 
2 .8 5 
. 1 9 
1 . 06 
• .13 
• . 64 
3 • 0 4 
•0.94 
1 . 52 
. 1 0 
•3.1 7 
1 . 0 9 
• . 4 9 
3.93 
• .53 
.22 
3.76 
.70 
• .22 
1 .05 
3.43 
2. 38 
2.10 
019/13 K N 0 
88.0479 - .45 
•2 . 59 
1.87 
.03 
•1.05 
•2.94 
1 .51 
5/0 
4 / 1 
•/ / • • 
(:,/<•' 
[.>/<'• 
7/0 
6/1 
6/0 
5/1 
5/0 
6/0 
5/1 
7/0 
6/1 
6/1 
6/0 
6 / (•' 
5/1 
7/0 
7/0 
6/1 
3/0 
2/1 
3/1 
4/0 
3/1 
5/0 
4/1 
7 
6 
14 
1 0 
6 
1 3 
12 
9 
8 
8 
7 
1 1 
10 
1 0 
7 
7 
6 
7 
6 
1 0 
9 
6 
5 
0 2 
0 2 
0 0 
0 2 
:) 1 
5 0 2 
0 1 
0 0 
0 0 
0 0 
0 0 
CO 
(A 0 
0 9 
0 3 
0 3 
0 2 
0 2 
0 2 
0 1 
1 
MEASURED MO. 
MASS PTS INTENSITY 
93 . 109 7 8 
98.0740 7 
98.0 3 66 9 
9 7.1019 13 
9 7 .0603 8 
0 2 
0 2 
97.0290 1 1 
9 6.0543 5 
9 5.0855 8 
9 5.0810 5 
9 5.0494 5 
9 5.0458 5 
9 3.0 701 1 1 
91.0537 7 
8 9.0214 5 
«S'.04 74 6 
8 7.0419 12 
8 6.0731 5 
8 6.0676 10 
8'6. 0 3 38 7 4/0 
3/1 
^9.0429 7 
C A L C U L A T E D 
M A S S E H , C 1 8 / 1 3 4 N 0 
M E A S U R E D M O . 
M A S S P T S I N T E N S I T Y 
8 5 . 1 o\ 1 7 
8 5 . 8 9 7 0 
3 . 4 A 
1 • 0 3 
6 / 0 
5 / 1 
1 3 
1 8 
8 5 . 0 9 8 8 1 0 
8 5 . 0 6 5 3 
8 5 . 0 6 0 8 
0 . 3 3 
8 . 1 3 
5 / 0 
A / 1 
9 0 3 5 . 0 6 2 9 1 8 
8 5 • 8 8 8 9 
8 5 . 0 0 4 4 
• 8 . 4 5 
8 . 9 1 
/ I / 0 
3 / 1 
8 5 . 0 2 6 4 9 
8 4 . 8 9 3 8 
8 4 . ' ' - < 9 3 
3 . 1 8 
1 . 0 0 
6 /1-I 
5 / 1 
1 0 
1 1 
8 4 . 0 9 0 6 1 3 + + 
8 4 . 0 5 7 A 
X 4 . 0 5 3 0 
8 . 1 9 
2 . 8 7 
5 / 0 
4 / 1 
8 4 . 0 5 5 2 1 7 
0 4 . 0 2 1 1 
; 4 . 1 6 6 
. 6 1 
3 . 8 6 
4 / 0 I 
3 / 1 
8 4 . 0 2 0 5 5 
8 3 . 8 0 6 0 
0 3 . 0 8 1 5 
• . 6 1 
3 • 8 6 
6 / 0 
5 / 1 
1 1 
1 8 
8 8 . 0 8 5 4 1 9 
8 3 . 0 4 9 6 
8 3 . 0 4 5 1 
1 . 8 8 
3 . 8 6 
5 / 0 
4 / 1 
8 3 . 0 4 8 4 1 5 + + 
8 8 . 0 7 8 2 
8 2 . 0 7 8 8 
8 2 . 0 7 3 7 
8 1 . 0 7 8 4 
8 1 . 0 3 4 0 
7 9 . 0 5 4 7 
7 9 . 0 5 0 2 
. 6 1 
• 3 . 6 6 
. 8 0. 
. 7 4 
• . 0 9 
• . 8 0' 
3 . 6 7 
6 / 0 1 0 
6 / 0 
5 / 1 
6 / 0 
5 / 8 
6 / 0 
5 / 1 
1 0 
9 
9 
5 
7 
6 
0 1 
8 8 . 0 7 8 8 5 
8 8 . 0 7 4 5 8 
8 1 . 0 7 1 1 1 0 
8 1 . 0 - 3 3 9 1 3 
7 9 . 0 5 3 9 1 3 
7 7 . 0 3 9 1 
7 7 . 8 3 4 6 
1 . 1 5 
3 . 3 0 
6 / 0 
5 / 1 
7 7 . 0 3 7 9 9 
7 6 . 0 1 6 0 - 1 . 3 8 
7 6 . 0 1 1 5 3 . 0 9 
M O C O M P C A L C 
7 4 . 0 1 5 6 
7 4 . 0 1 1 1 
- 1 . 2 3 
3 . 8 5 
2 / 0 
1 / 1 
6 / 0 
5 / 1 
7 6 . 0 1 4 6 6 
7 4 . 0 6 2 2 8 
7 4 . 0 1 4 4 5 
7 3 . 0 6 5 3 
7 3 . 0 6 0 8 
- 1 . 6 0 
2 . 8 6 
4 / 0 
3 / 1 
7 3 . 0 6 3 7 2 4 
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CALCULATED MAS  
7 3.0289 
7 3.088 9 
7 S . i7i p ix 4 
7 0.575 71.AS 60 7 1 .0/J9 6 7 1 .0138 
71.0 0  0 
70.07 8  7 8.07 37 7 0 .041H 7 0 . r I /'l 8 7 .0373 
69 . (07 04 69.0 659 69.0 3 A 8 68.0 62 5 68 .0625 68 .0 58 1 67 .0.54 7 NO COMP CAL WO COMP CAE NO COMP CAL NO COMP CAL "0  L    
MEASURED NO ER  
.7 1 
-1.9 6 8 . 5r* 
- . 30 
- .36 1 .08 
-1.44 3 •rA 0 
. 7 8 
- .51 
.74 
- 8 . 8 9 
. 57 1.78 
- .03 1.86 2 . 59 
-8.65 1.8 1 
0 12/13 
3.09 5/'. 
8 N 0 MA. PTS INTENSITY 
9 0 0 0 8 
73.0296 5 + + • 7 3.0269 5 72.0571 20 7 1.0856 19 7 1.0 509 17 7 1.011 8 
7 0.07 8 9' 16 
7 0 . • '7 38 
68.599 
8 
 .485 14 7 0.379 5 + + + + + + 
+ + 
+ + + + + + 
+ + + • 
+ + + 
69.072 1 18 69.0659 5 69.0353 12 ++++++++++++++ 68.0651 18 +• + + + + + 
5 
+ + + + + + + + + 
59.0244 3 59.0814 6 
3/0 3/0 0/1 
4/0 
5/!-> 4/0 3/0 
2/1 5/0 4/1 
4/0 4/0 3/1 5/8 4/1 4/0 5/0 5/0 4/1 
5 5 4 
ri 
1 1 
0 2 0 2 0 2 
0 1 
50 
CALCULATED >'ASS 
>'0 COM.- CALC NO COME CALC MO CO^P CALC 9 0 CO-P CALC 0  COMP CALC NO CO^P CALC M•) C')••!• CALC NO COMP CALC 9 0 COME CALC 09 CO>?P CALC NO COMP CALC NO COMP CALC NO COMP CALC NO COMP CALC 54.0635 -3.90 
53.0557 -2.3 1 
52.0 47 9 -1.93 
51.0491 - .09 51 .02 34 -2. 1 .<• 51.0190 2.36 
50.0 32  2.8 3 5 0.156 -1.85 50.0111 2.62 MISSING REFERENCE NO COMP CALC 
EH  CI 9/13 H N 0 
0/1 0/1 0/1 0/1 4/0 3/1 
0 / 1 4/0 3/1 
9 0 2 3 0 0 7 0 2 6 0 2 3 0 0 
2 0 0 2  !? 
 0 0 
MEASURED NO. MAS  PTS INTENSITY 
50.0 331 50.0 137 
4 5.0573 12 4 5.0212 13 
58.00 52 5 58.00 2 4 5 53.0 52 6 5 58.0 48 0 18 58.?. 156 15 57.0812 16 57.0 7 58 7 7^.0449 16 56.07 37 17 5 6.0675 5 56.0383 7 5 6 . i 13 3 0 6 3 5 . 0 6 6:1 19 55.0294 21 54.0596 53.0534 13 32.0460 7 31.0399 13 51.0213 17 
5 1 
C A L C U L A T E D M E A S U H E D M O . 
M A S S KUU C I 2 / 1 3 U N 0 M A S S PTS I N T E N S I T Y 
4 4 . 0 0 3 7 - . ^ 3 • / , / ' • 1 2 0 2 A A . 0 8 2 3 1 2 
N O C O M } ' C A L C 4 4 . 0 5 1 7 1 0 
N O C O M P C A L C 4 4 . O 4 7 1 1 8 
-MO C O M P C A L C 4 4 . A 1 5 8 7 
N O C O M P C A L C A 4 . 0 1 2 9 9 
3 0 C O M : - C A L C 4 3 . 0 8 0 5 2 0 
M 0 C 0 P C A L C 4 3 . fl438 2 2 
N O C O M - C A L C 4 2 . 0 7 4 8 1 2 
4 2 . 0 6 8 0 2 . 8 4 >>:>/>•) I N 0 2 4 2 . 0 7 0 9 3 + + + + + + + + + + + + + 
N O C O M P C A L C 4 2 . 0 3 6 8 5 + 
N O C O M P C A L C ^ 1 . 0 6 7 0 2 5 
N O C O M P C A L C 4 0 . 0 6 2 1 6 
N O C O M P C A L C 4 0 . 0 5 7 1 
N O C O M P C A L C 3 0 . O 5 3 4 2 2 + 
L I M I T O F D A T A 
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br, 1 H); and 1.55 (br abs , 1 H). The spectrum was determined within 
4 hr of sample preparation. The multiplicities and coupling constants 
were obtained by expansions. The spectrum of compound X pyridine-d5 
is given as Plate 6a. 
After standing for six days , the spectrum of the pyridine-ci5 
solution of X was again determined. The absorption at x 1.5 had disap­
peared; the absorption at x 4.75 had increased to 2 H. When the sample 
was concentrated, the absorption at x 4.75 shifted downfield. 
A quantity of 0.1 ml of deuterium oxide was then added to the 
solution, and the spectrum was determined after 1 hr. The only change 
was the disappearance of the absorption at x 4.75 and the appearance of 
the HOD peak. The spectrum was again determined after three days, and 
after this time the triplet at x 7.15 had disappeared. The doublets 
at x 5.89 and 5.10 had the appearance of triplets; expansion demonstrated 
triplets with J = 4.0. However, when the spectrum was determined using 
the 60 MHz instrument, four-line absorptions were observed, rather than 
triplets. The absorption centered at x 5.0 8 had J =2.6 and J = 4.0; 
the absorption centered at x 5.79 had J =1.8 and J = 4.0. 
An experiment was then carried out in which the nmr spectra of 
ethyl acetoacetate and 4-valerolactone were (1) determined in pyridine-
d-., (2) determined one hour after 0.1 ml of deuterium oxide had been 
added, and (3) determined four days after 0.1 ml of deuterium oxide had 
The experiment was repeated to determine the approximate rate 
of disappearance of the triplet. It was found that disappearance took 
place after one day. 
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been added. The r e s u l t s are g iven i n Table 7. 
S p e c t r a o f samples o f e t h y l l a c t a t e and t r i e t h y l c i t r a t e ( a -
and 3-hydroxy e s t e r s ) were a l s o determined us ing p y r i d i n e s o l v e n t . 
The s p e c t r a were a l s o determined a f t e r a d d i t i o n o f deuterium oxide as 
p r e v i o u s l y desc r ibed . I t was found tha t the i n t e g r a t i o n d id not change 
ten days a f t e r the a d d i t i o n o f deuterium o x i d e . 
Sp in -decoup l ing experiments us ing compound X in p y r i d i n e - ^ were 
a l s o c a r r i e d ou t . When the absorp t ion a t x 5.83 was i r r a d i a t e d , the 
doublet at x 5.12 c o l l a p s e d t o a s i n g l e t . No o the r change was apparent 
i n the spectrum. When the absorp t ion at x 5.12 was i r r a d i a t e d , the 
doublet at x 5.83 c o l l a p s e d t o a s i n g l e t . I r r a d i a t i o n o f o ther absorp­
t i o n s was a l s o a t tempted, but the c l o s e prox imi ty o f the absorp t ions 
made t h i s experiment u n f e a s i b l e . 
Spin decoupl ing was a l s o accomplished us ing the s o l u t i o n o f com­
pound X i n p y r i d i n e - ^ a f t e r e q u i l i b r a t i o n with deuterium o x i d e . When 
the qu in t e t at T 7.90 was irradiated, no change was observed downfield. 
When the t r i p l e t a t T 5.83 was i r r a d i a t e d , the absorp t ion at T 5.12 
c o l l a p s e d t o a doub le t . When the t r i p l e t at T 5.12 was i r r a d i a t e d , the 
absorp t ion at x 5.83 c o l l a p s e d t o a doub le t . 
The r eg ion 60-140 Hz was then expanded, us ing p y r i d i n e - ^ as the 
s o l v e n t . A d i s t o r t e d t r i p l e t was observed centered at x 9 .17 , w h i l e 
adsorp t ions at x 8.96, 8 .89, 8 .83, 8.78, 8.76, and 8.69, o f d i f f e r e n t 
i n t e n s i t i e s , were observed. 
The s o l v e n t s were evaporated from the s o l u t i o n used f o r nmr in 
vacuo a t room temperature . An i r spectrum o f the r e s u l t a n t ye l low gum 
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Table 7. Integral Areas of Protons of Ethyl Acetoacetate 
and 4-Valerolactone Before and After Equilibration 
with Deuterium Oxide*t 
0 
II 8 © © H 0 
• S- C H-CH 3 H \ 
^ 0 
/ ® 
© ® 
H " / 
® H \P C H3 
© 
Area, 
Before Addition 
of D 20 
Area, 4 Days 
After Addition 
of D 20 
Area, 
Before Addition 
of D 20 
Area, 4 Days 
After Addition 
of D 20 
1 3.0 3.0 3.0 3.0 
C
M
 2.5 1.6 1.4 1.1 
CO
 
2.3 0.4 2.6 2.6 
4 3.0 2.5 2.7 2.2 
All areas were calculated assuming absorption 1 = 3 protons. 
The closeness of the peaks in the 4-valerolactone spectrum made 
correct determination of the integration difficult. 
was obtained; a strong, broad absorption centered at 2400 k was observed. 
This was the only discernible change from the ir spectrum of compound X. 
EtOH 
A uv spectrum was attempted; however, residual pyridine (A 257, log 
19 
e 3.43) and strong end absorption obscured any absorption resulting 
from deuterated compound X. 
A mass spectrum was obtained of the residue; the mass spectrum 
is given as Plate 7. 
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Chemica l T e s t s 
Compound X gave a p o s i t i v e F e h l i n g ' s t e s t , a p o s i t i v e hydroxamic 
a c i d t e s t , a n e g a t i v e B e n e d i c t ' s t e s t , and a n e g a t i v e f e r r i c c h l o r i d e 
t e s t . A s o l u t i o n o f compound X i n methanol s l o w l y d e c o l o r i z e d bromine 
water w i t h i n 1 h r , a l t h o u g h no immediate r e a c t i o n was o b s e r v e d . A b l a n k 
produced no d e c o l o r a t i o n . 
A p e r i o d i c a c i d t e s t was p e r f o r m e d , and p o s i t i v e r e s u l t s were 
o b t a i n e d a f t e r s t a n d i n g 15 m i n . The t e s t was then r e p e a t e d , u s i n g 22 mg 
20 
o f compound X , 10 ml o f p e r i o d i c a c i d r e a g e n t , and 5 ml o f n i t r i c a c i d . 
The f i l t r a t e was t r e a t e d w i t h f r e s h l y prepared 2 , 4 - d i n i t r o p h e n y l h y d r a -
z ine r e a g e n t , and the orange p r e c i p i t a t e was f i l t e r e d . The f i l t r a t e was 
a g a i n t r e a t e d w i t h the r e a g e n t , and the p r e c i p i t a t e was f i l t e r e d . 
The combined p r e c i p i t a t e s were washed w i t h water and d r i e d in 
vacuo, y i e l d i n g 48 mg o f an o r a n g e - r e d powder. U s i n g c h l o r o f o r m as 
e l u e n t , t i c o f t h i s m a t e r i a l i n d i c a t e d v a l u e s o f 0 . 0 , 0 . 1 , and 0 . 2 8 . 
The p r o d u c t s were then chromatographed over a column o f s i l i c i c 
a c i d (32 x 1 .8 cm) ; f o u r d i s t i n c t bands were c o l l e c t e d . F r a c t i o n s 1-2 
(Band 1) were combined to y i e l d 2 mg o f m a t e r i a l w i t h an R^ v a l u e o f 
0.42 ( c h l o r o f o r m ) ; f r a c t i o n s 3-4 (Band 2 ) , 11 mg t o t a l , had an R ? v a l u e 
o f 0.30 and a mp o f 128 -138° , f r a c t i o n s 10-13 (Band 3 ) , 9 mg t o t a l , had 
an R F v a l u e o f 0 .13 and a mp o f 206-212° ; f r a c t i o n s 14-18 (Band 4 ) , 
14 mg t o t a l , had an R v a l u e o f 0.0 and a mp o f 176-179° . 
Mass s p e c t r a were o b t a i n e d o f Bands 2 , 3 , and 4 . Band 2 had m/e 
( r e l i n t e n s i t y ) 238 ( 2 5 ) , 224 ( 1 0 0 ) , 181 ( 2 2 ) , 152 ( 2 0 ) , 131 ( 3 0 ) , 
122 ( 5 4 ) , 104 ( 4 8 ) , 91 ( 5 1 ) , 79 ( 9 1 ) , and 78 ( 9 2 ) , among o t h e r s ; Band 3 
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had m/e ( r e l i n t e n s i t y ) 281 ( 6 ) , 267 ( 2 ) , 256 ( 3 ) , 240 ( 2 ) , 226 ( 3 ) , 
207 ( 1 5 ) , 198 ( 1 0 ) , 183 ( 1 6 ) , 164 ( 1 8 ) , 154 ( 2 5 ) , 153 ( 2 8 ) , 152 ( 2 7 ) , 
137 ( 2 9 ) , 127 ( 2 1 ) , 107 ( 3 5 ) , 191 ( 6 0 ) , 79 ( 1 0 0 ) , and 75 ( 9 5 ) , among 
o t h e r s ; Band 4 had m/e ( r e l i n t e n s i t y ) 183 ( 1 0 0 ) , 167 ( 1 0 ) , 153 ( 6 4 ) , 
149 ( 2 3 ) , 137 ( 1 5 ) , 107 ( 4 0 ) , 91 ( 6 6 ) , and 79 ( 4 1 ) , among o t h e r s . 
A mixture o f oa. 2 : 1 o f an a u t h e n t i c sample o f acetone 2 ,4 
d i n i t r o p h e n y l h y d r a z o n e and an a u t h e n t i c sample o f ace ta ldehyde 2 ,4 
d i n i t r o p h e n y l h y d r a z o n e had a mass spect rum which e x h i b i t e d i o n s a t 
m/e ( r e l i n t e n s i t y ) 238 ( 4 7 ) , 224 ( 1 0 0 ) , 208 ( 3 ) , 181 ( 1 5 ) , 152 ( 1 4 ) , 
131 ( 5 ) , 122 ( 2 0 ) , 104 ( 1 1 ) , 91 ( 1 5 ) , 79 ( 1 0 0 ) , and 78 ( 8 6 ) , among 
o t h e r s . 
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The mass spect rum o f a sample o f 2 ,4 d i n i t r o a n i l i n e ( l i t mp 
176° , mw 183) was e s s e n t i a l l y l i k e t h a t o f Band 4 . 
Attempted P r e p a r a t i o n o f the T r i m e t h y l s i l y l 
D e r i v a t i v e o f Compound X 
7 
T h e m e t h o d o f S w e e l e y et a t . w a s e m p l o y e d i n a n a t t e m p t t o p r e ­
p a r e the t r i m e t h y l s i l y l e ther o f c o m p o u n d X: 10 mg o f c o m p o u n d X , d i s ­
s o l v e d i n 1 ml o f dry p y r i d i n e , was t r e a t e d w i t h 0.2 ml o f HMDS and 0 . 1 
ml o f t r i m e t h y l c h l o r o s i l a n e . A f t e r s t a n d i n g f o r 4 d a y s , the s o l u t i o n 
had t n o f 3 . 9 , 4 . 7 , 5 . 9 , and 9 . 8 (CT 250° , 5 f t 3% S E - 3 0 ) . 
I t was p o s s i b l e t o o b t a i n g c - m a s s s p e c t r a o f the t h i r d and f o u r t h 
p e a k s . The r e s u l t s are g i v e n i n Tab le 8. 
B a s i c H y d r o l y s i s o f Compound X 
A sample o f 50 mg o f compound X was t r e a t e d w i t h 2 ml o f 20% 
sodium h y d r o x i d e , and the mix ture was heated a t oa. 70° f o r 6 h r . A f t e r 
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Tab le 8. Mass S p e c t r a o f P r o d u c t s from Attempted 
T r i m e t h y l s i l y l a t i o n o f Compound X 
Components Components Components 
R e l a t i v e i n Order R e l a t i v e i n Order R e l a t i v e i n Order 
Abundance o f : E l u t i o n Abundance o f E l u t i o n Abundance o f : E l u t i o n 
a t m/e = 3 4 a t m/e = 3 4 a t m/e - 3 4 
39 14 30 85 6 48 140 15 
40 4 7 86 - 5 141 - 3 
41 25 100 87 - - 143 6 -
42 8 14 95 11 16 153 - 3 
43 20 92 96 5 4 154 - 3 
44 5 10 97 14 79 155 7 53 
45 - 7 98 6 10 156 9 9 
53 10 28 99 5 13 157 54 23 
54 5 7 100 
-
3 158 5 -
55 20 63 109 - 5 16 5 9 -
56 12 24 110 
-
- 167 12 9 
57 9 40 111 19 5 172 10 -
58 - 8 112 - 3 19 3 - 3 
65 - 5 113 12 5 199 100 -
66 - 2 117 5 - 200 24 -
67 10 16 123 7 - 201 9 -
68 5 7 124 - 12 207 - 5 
69 35 86 125 5 17 221 - 5 
70 9 19 126 5 5 236 6 5 
71 8 44 127 6 19 249 8 9 
72 - 9 128 - 56 253 6 9 
73 18 - 129 6 5 264 - 5 
75 10 - 137 7 13 282 - 9 
83 14 29 138 - 2 283 - 1 
84 7 7 139 5 5 
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c o o l i n g , t h e m i x t u r e was d i l u t e d w i t h 1 0 ml o f w a t e r a n d e x t r a c t e d w i t h 
t h r e e 1 0 - m l p o r t i o n s o f e t h e r . 
T h e a q u e o u s l a y e r was t h e n made a c i d i c ( p H 1 ) w i t h d i l u t e s u l f u r i 
a c i d and e x t r a c t e d w i t h t h r e e e q u a l v o l u m e s o f d i e t h y l e t h e r . T h e e t h e r 
e x t r a c t was d r i e d and t h e s o l v e n t was e v a p o r a t e d . 
T h e r e s i d u e was d i s s o l v e d i n 5 ml o f m e t h a n o l , and t o t h i s s o l u ­
t i o n 5 ml o f 2 , 2 - d i m e t h o x y p r o p a n e and t w o d r o p s o f c o n c e n t r a t e d h y d r o ­
c h l o r i c a c i d w e r e a d d e d . T h e r e a c t i o n m i x t u r e , a f t e r s t a n d i n g o v e r n i g h t 
was t h e n i n j e c t e d d i r e c t l y i n t o t h e gas c h r o m a t o g r a p h ( 5 f t x 1 / 8 i n . 3% 
S E - 3 0 , CT 1 6 5 ° ) . P e a k s w e r e o b s e r v e d w i t h t D o f 3 . 2 , 4 . 0 , 4 . 8 , 5 . 3 s h , 
5 . 8 , 7 . 1 , 9 . 4 , and 1 2 . 9 ( l a r g e a s y m m e t r i c p e a k ) . F o r G C - M S , a p r o g r a m ­
ming r a t e o f 2 ° / m i n was e m p l o y e d , b e g i n n i n g a t 1 7 0 ° . A t 200° t h e t e m ­
p e r a t u r e was m a i n t a i n e d . N i n e p e a k s w e r e o b s e r v e d . E i g h t mass s p e c t r a 
w e r e o b t a i n e d ; t h e r e s u l t s a r e g i v e n i n T a b l e 9 . 
A t t e m p t e d P r e p a r a t i o n o f B r o m o a c e t y l X 
A s o l u t i o n o f 1 0 0 mg ( 0 . 3 3 m m o l e s ) o f t h o r o u g h l y d r y c o m p o u n d X 
i n 1 m l o f d r y p y r i d i n e was p r e p a r e d , and t o t h i s s o l u t i o n was a d d e d 
0 . 1 0 m l ( 1 . 1 5 mmo les ) o f b r o m o a c e t y l b r o m i d e f r o m a f r e s h l y - o p e n e d 
b o t t l e . R e a c t i o n t o o k p l a c e i m m e d i a t e l y , and t h e s o l u t i o n became b l a c k 
a n d t a r r y . 
T h e r e a c t i o n r e s i d u e was t h e n d i s s o l v e d i n 1 5 ml o f c h l o r o f o r m 
and w a s h e d w i t h t w o 1 0 - m l p o r t i o n s o f 5% s o d i u m b i c a r b o n a t e , t w o 1 0 - m l 
p o r t i o n s o f 1 N h y d r o c h l o r i c a c i d , and 1 0 ml o f d i s t i l l e d w a t e r . T h e 
o r g a n i c l a y e r was t h e n t r e a t e d w i t h s m a l l p o r t i o n s o f D a r c o , C e l i t e , a n d 
magnes ium s u l f a t e ; a f t e r f i l t r a t i o n , t h e s o l v e n t s w e r e e v a p o r a t e d t o 
y i e l d 6 1 mg o f a b r o w n o i l . 
T a b l e 9. Mass S p e c t r a o f the P r o d u c t s f rom 
a B a s i c H y d r o l y s i s o f Compound X 
Components 
i n Order o f R e l a t i v e I n t e n s i t y a t m/e -
E l u t i o n 39 40 41 42 43 44 45 51 52 53 54 55 56 57 
1 18 10 53 14 25 11 
- - -
11 5 54 20 16 
2 6 4 29 6 28 6 5 - - 4 2 27 37 20 
3 11 7 33 7 40 10 5 
-
- 9 4 38 18 12 
4 10 5 39 6 21 5 3 
-
- 10 4 32 11 10 
5 19 7 47 7 29 7 - 4 3 18 6 48 9 11 
6 7 3 26 8 17 5 3 
-
- 4 2 23 7 25 
7 3 1 13 3 12 3 1 -
-
3 1 15 6 8 
9 9 2 38 5 47 5 3 -
-
9 3 34 10 32 
58 59 60 65 67 68 69 70 71 72 73 74 75 
1 5 - - - 10 30 100 37 23 5 - - -
2 4 71 8 
-
4 6 66 22 12 26 4 1 
-
3 4 8 
- -
11 18 66 29 61 9 6 6 
-
4 3 12 
- -
10 6 88 27 10 3 
-
10 3 
5 
-
6 - 6 22 8 96 14 10 
-
4 
- -
6 3 
- -
3 8 5 69 16 9 3 18 5 8 
7 1 8 
- -
4 3 20 14 9 26 3 
- -
9 4 2 - 2 8 4 73 19 48 8 3 
- -
Tab le 9 . C o n t i n u e d 
83 84 85 86 87 88 95 96 97 98 99 100 101 102 
1 27 10 6 -
-
- 11 5 13 7 - - - -
CM
 14 10 7 1 5 - 5 
CM
 6 6 5 4 4 4 
CO
 33 10 14 
-
-
-
13 6 18 9 9 - 7 3 
4 38 9 7 3 4 
-
15 5 100 11 
CO - - -
5 80 10 7 - - - 32 11 100 12 10 - - -
6 42 8 12 3 17 CO 10 4 20 4 6 3 6 31 
7 9 3 12 3 
-
- 4 1 9 3 4 2 
-
-
CD
 30 6 44 5 4 - 12 4 100 9 2 - - -
10 3 109 110 111 112 113 114 115 116 121 123 124 125 126 
1 - 9 
-
11 6 13 6 - - - 5 10 10 7 
2 -
-
- 8 3 - - 4 - - - 5 5 22 
CO
 
- 9 5 13 5 12 5 6 - - 7 9 26 11 
4 - 8 3 6 4 5 2 3 - - 5 88 37 8 
5 - 20 7 8 5 -
-
4 - 8 9 24 13 5 
CO
 4 7 5 10 4 
CO 2 
CO 3 3 43 13 55 11 
7 - 3 4 3 - 3 32 5 - - - 2 4 2 
CO - 5 2 5 3 5 1 2 - 1 2 20 30 8 
127 128 129 130 131 135 137 138 139 140 141 142 143 
1 
2 4 1 100 10 2 _ _ _ 
9 
_ _ _ _ 
CO
 7 3 8 - - - 7 3 7 8 4 5 3 
4 5 6 8 - - - 4 2 5 15 7 3 3 
5 4 3 11 - - 6 10 7 12 10 6 - -
6 6 3 32 6 3 - 6 3 8 5 3 2 5 
7 4 2 12 2 - - 2 1 1 1 1 100 18 
9 22 80 11 11 - - 15 4 6 23 5 3 3 
Table 9 . Cont inued 
145 147 149 150 151 152 153 154 155 156 157 158 159 163 
1 
-
-
-
7 - -
- - - - - - -
_ 
2 
-
11 2 
-
-
- - -
4 -
-
-
- -
3 
-
- 8 
-
5 5 6 20 5 5 
- -
-
-
4 
-
- 5 3 4 
-
3 3 2 - 56 9 
- -
5 
-
- 6 3 9 4 7 8 4 
- -
-
-
5 
6 3 - 7 3 4 8 
-
- - - 4 
- -
-
7 
- -
4 
- - - - -
7 4 2 
- -
-
CD
 
- -
2 1 2 1 3 3 66 13 38 14 4 
-
1 
165 166 
6 
167 168 169 172 175 177 179 180 181 182 185 
I
 CN
 00 4 26 7 
- - - - - - - - -
100 
4 4 4 17 4 
-
- - -
-
- - - -
5 24 18 60 12 4 - - - 11 6 6 4 -
6 3 3 33 CO
 
- 7 -
- -
- - -
-
19 3 
Table 9 . Cont inued 
194 199 200 204 207 208 214 221 222 227 236 237 239 246 248 
12 3 
100 15 
1 
6 
17 
2 
1 
4 
4 
19 
3 
1 
3 
3 
15 
2 
1 
2 
249 250 253 254 264 282 283 
3 _ 6 - - - - -
4 5 _ _ _ _ _ _ 
5 35 7 - - 16 
6 3 - - - - - -
7 - 1 - 1 - - -
9 4 1 8 2 3 9 2 
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T h i s r e s i d u e was t h e n d i s s o l v e d i n e t h e r a n d t h e m i x t u r e was 
f i l t e r e d ; t h e e t h e r was t h e n e v a p o r a t e d t o y i e l d a p a l e y e l l o w s o l i d 
h a v i n g a f a i n t o d o r o f p y r i d i n e . T h e m a t e r i a l was w a s h e d b y t r i t u r a t i o n 
w i t h t w o 2 5 - m l p o r t i o n s o f c o l d 1 N h y d r o c h l o r i c a c i d and t h e n w i t h an 
e q u a l v o l u m e o f w a t e r . T h e r e s i d u e was d i s s o l v e d i n e t h e r a n d d r i e d . 
E v a p o r a t i o n o f t h e e t h e r y i e l d e d a p a l e y e l l o w gum [ 1 6 m g , R _ v a l u e s o f 
0 . 0 , 0 . 2 2 , 0 . 3 3 , 0 . 5 7 , and 0 . 8 1 i n E - t B u O H ( 4 5 - 2 ) ] . Gas c h r o m a t o g r a p h y 
o f t h e p r o d u c t a t d i f f e r e n t t e m p e r a t u r e s a n d p r o g r a m m i n g c o n d i t i o n s 
f a i l e d t o s e p a r a t e t h e a g g r e g a t i o n o f u n d e f i n e d p e a k s . A check o f t h e 
p r o d u c t s b y G C - M S f a i l e d t o r e v e a l any b r o m o compounds p r e s e n t i n t h e 
p r o d u c t s . A t l e a s t one o f t h e p e a k s e x h i b i t e d c h a r a c t e r i s t i c s l i k e t h a t 
o f d i d e h y d r o X ( P l a t e 1 4 ) . 
N i t r i c A c i d O x i d a t i o n o f Compound X 
A s a m p l e ( 1 8 mg) o f compound X was d i s s o l v e d i n 25 m l o f 1 5 M 
n i t r i c a c i d , and t h e s o l u t i o n was a l l o w e d t o s t a n d i n a b a t h o f i c e f o r 
1 h r . T h e s o l u t i o n was t h e n m a i n t a i n e d a t room t e m p e r a t u r e f o r 1 h r , 
a n d t h e n h e a t e d i n a w a t e r b a t h a t 60° f o r 1 h r . T h e r e a c t i o n m i x t u r e 
was t h e n m a i n t a i n e d a t s t e a m b a t h t e m p e r a t u r e f o r 1 h r . 
When t h e s o l u t i o n h a d c o o l e d , t h e p H was a d j u s t e d t o 1 . 5 u s i n g 
20% a q u e o u s s o d i u m h y d r o x i d e . T h e s o l u t i o n was t h e n d i s t i l l e d t o n e a r 
d r y n e s s . W a t e r (50 m l ) was t h e n a d d e d , a n d t h e d i s t i l l a t i o n was c o n ­
t i n u e d t o d r y n e s s . 
T h e d i s t i l l a t e was made b a s i c ( p H 1 1 ) , and t h e s o l v e n t s w e r e 
e v a p o r a t e d . T h e r e s i d u e was d i s s o l v e d i n 3 ml o f w a t e r , a n d t h e p H was 
a d j u s t e d t o 5 .0 w i t h c o n c e n t r a t e d h y d r o c h l o r i c a c i d . T o t h i s s o l u t i o n , 
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130 mg o f p -phenylphenacyl bromide and 10 ml o f methanol were added. 
The mixture was b o i l e d under r e f l u x f o r 2.5 h r ; t h e n , a f t e r c o o l i n g , the 
mixture was d i l u t e d wi th 10 ml o f water and e x t r a c t e d wi th th ree 15-ml 
po r t i ons o f chloroform. The chloroform s o l u t i o n was then d r i e d . The 
chloroform was evaporated t o y i e l d 0.065 g o f ye l low c r y s t a l s . 
Gas chromatography (5 f t 3% S E - 3 0 , CT 200°) y i e l d e d peaks wi th t D 
o f 2 . 6 , 5 . 5 , 8 .0 , and 1 0 . 9 ; s tandard e s t e r s (p-phenylphenacyl a c e t a t e , 
p r o p i o n a t e , i s o b u t y r a t e , and b u t y r a t e ) had t o f 7 . 5 , 1 0 . 2 , 1 1 . 7 , and 
1 4 . 0 , us ing the same c o n d i t i o n s . An e x t r a p o l a t i o n on the graph o f l o g 
t v s . number o f carbons f o r these s tandards i n d i c a t e d t h a t p - p h e n y l -
phenacyl hexanoate would have a t o f 21. The recorder was al lowed t o 
run pas t t h i s po in t f o r the p roduc t s . 
The m a t e r i a l l e f t i n the d i s t i l l i n g f l a s k was d i s s o l v e d i n 35 ml 
o f wa te r , and t h i s s o l u t i o n was con t inuous ly e x t r a c t e d wi th chloroform 
f o r 72 h r . The chloroform was evapora ted , y i e l d i n g 10 mg o f a p a l e 
ye l low syrup . 
The syrup was d i s s o l v e d i n 5 ml o f methanol , and 5 ml o f 2 , 2 -
dimethoxypropane and 1 drop o f concent ra ted h y d r o c h l o r i c a c i d were 
added. A f t e r s t and ing fo r 8 h r , the s o l v e n t s were evapora ted , the 
r e s idue was d i s s o l v e d i n 25 ml o f e t h e r , and the e t h e r e a l s o l u t i o n was 
washed wi th 5 ml o f 5% aqueous sodium b ica rbona te and 5 ml o f wate r . 
A f t e r the s o l u t i o n was d r i e d , evapora t ion o f the e the r gave 17 mg o f a 
p a l e ye l low o i l . 
Programmed temperature gas chromatography (5 f t 3% S E - 3 0 , l p r 
8° /min , s t a r t i n g temperature 130°) gave T_ o f 135° , 140° , 150° , 155° , 
160° , 172° , 177° , 183° , 187° , 190° , 200° , and 207°. 
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The o x i d a t i o n was repeated as d e s c r i b e d , us ing 54 mg o f compound 
X and 25 ml o f 15 M n i t r i c a c i d . The product was not d i s t i l l e d , but was 
n e u t r a l i z e d t o pH 2.5 wi th 20% sodium hydrox ide , and t h i s s o l u t i o n was 
con t inuous ly e x t r a c t e d with chloroform f o r 64 h r . Evapora t ion o f the 
chloroform y i e l d e d 19 mg o f a ye l low o i l (over r ipe orange odo r ) . 
This m a t e r i a l was then t r e a t e d with 2,2-dimethoxypropane as 
desc r ibed p r e v i o u s l y . R e s u l t s o f the GC-MS a n a l y s i s o f t h i s product are 
summarized i n Table 10. For the a n a l y s i s , a 12 f t 3% 0V-17 column was 
used; the s t a r t i n g temperature was 150° , with l p r o f 6° /min . Some 18 
components were e l u t e d ; the i n t e n s i t y o f s e v e r a l o f the peaks was too 
sma l l t o ob t a in mass s p e c t r a therefrom. The peaks numbered 3 (13%, pos ­
s i b l y complex) and 12 (60%) were the major f r a c t i o n s . An i so the rmal GC 
run (215° , 12 f t 0V-17) i n d i c a t e d t_ o f 2.0 and 9.0 f o r these peaks ; 
s tandards d imethyl s u b e r a t e , sebaca te and t e t r adecaned ioa t e had t_ o f 
1 .3 , 2 . 8 , and 12.4 under the same c o n d i t i o n s . 
The mass spectrum o f peak 12 i s a l s o g iven as P l a t e 8. 
An attempt was made t o determine the mass spectrum o f peak 12 at 
lower e l e c t r o n e n e r g i e s . At 25 eV the r e l a t i v e i n t e n s i t i e s o f the ions 
were approximately the same as a t 70 eV. L i m i t a t i o n s o f the instrument 
prec luded o b t a i n i n g s p e c t r a at lower e l e c t r o n e n e r g i e s . 
The o x i d a t i o n was r epea t ed , us ing 41 mg o f compound X : 28 mg o f 
a p a l e ye l low gum was ob ta ined . 
The pH was i n a d v e r t e n t l y taken pas t 5; at t h i s po in t the s o l u ­
t i o n became y e l l o w . Upon r e a c i d i f i c a t i o n t o pH 2.5 wi th a few drops o f 
concen t ra ted s u l f u r i c a c i d , the s o l u t i o n became c o l o r l e s s a g a i n . 
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The gum was d i s s o l v e d i n 1.5 ml o f dry p y r i d i n e ( s o l u t i o n became 
more i n t e n s e l y y e l l o w ) , and 1 ml o f /17_,c9-bis-(tr imethylsilyl)acetamide 
was added. The s o l u t i o n was then hea ted on a water ba th at 60-70° f o r 3 
h r . A f t e r c o o l i n g , the s o l u t i o n was used f o r GC-MS a n a l y s i s (12 f t 3% 
OV-17) . Four peaks were observed: a t a CT o f 175° , a peak was e l u t e d 
at t 3.0 (4%) the temperature was then i nc rea sed t o 210°; peaks were K 
observed at t 0 7.7 (11%) and 9.8 (11%). A f t e r the CT was r a i s e d t o K 
225° , the major peak (74%) was observed at t 12 .6 . This procedure was 
used f o r GC-MS; the mass s p e c t r a are g iven i n P l a t e s 9 , 10 , 1 1 , and 12. 
P repa ra t ion and P u r i f i c a t i o n o f Didehydro X 
When compound X was impure, th ree spots were observed i n the t i c 
system E-tBuOH (99:1) a t R? va lues o f 0 .04 , 0 .30 , and 0.55 ( a l l uv v i s i ­
b l e ) . Upon m u l t i p l e development, the two spots a t h i g h e r va lues 
appeared t o i n c r e a s e i n i n t e n s i t y , wh i l e the spot a t the lower R va lue 
decreased . 
A sample o f X was spo t t ed on a p r epa ra t i ve p l a t e (75 mm) and 
developed i n E-tBuOH (200 :9 ) . Each zone c o l l e c t e d gave the i d e n t i c a l 
th ree spots desc r ibed above when chromatographed i n E-tBuOH ( 9 9 : 1 ) . 
Another p r epa ra t i ve t h i n l a y e r was accomplished us ing e the r -
methanol (150:9) as e l u e n t . The two zones observed (R va lues o f oa. 
0.50 and oa. 0.60) by uv l i g h t were submit ted fo r t l c - M S . Each mass 
spectrum e x h i b i t e d ions at h i g h e s t mass o f m/e 264 (36 mass u n i t s l e s s 
than the mw o f compound X ) . 
In order t o determine whether these subs tances could a r i s e from 
compound X , 38 mg o f c r y s t a l l i n e X was s t i r r e d fo r 1 hr at room 
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Tab le 10. Mass S p e c t r a o f P r o d u c t s f rom N i t r i c 
A c i d O x i d a t i o n o f Compound X 
Components 
i n Order R e l a t i v e Abundance o f Peaks a t m/e = 
o f E l u t i o n 39 HO 41 42 43 44 45 53 54 55 56 57 
2 5 3 15 2 14 6 - 5 - 17 5 8 
CO
 
4 - 15 3 9 4 2 3 1 13 17 12 
4 5 3 18 5 11 5 - 5 - 15 33 11 
5 20 10 42 13 44 18 10 12 10 43 30 34 
6 21 14 50 16 50 26 10 10 - 44 20 33 
7 20 10 40 13 40 18 5 10 5 35 21 63 
CO 13 6 32 7 32 10 - 5 
-
23 15 100 
12 18 7 58 12 98 14 3 7 3 40 20 20 
58_ 59_ 60_ 65_ 67_ 6_8 69_ 70 71 72 73 11 2 - 12 - 9 12 4 35 6 12 - 9 -
CO
 
2 1 - - 5 2 45 10 10 19 4 -
4 - - -
-
5 5 100 24 00 - - -
6 6 20 5 
-
15 14 100 25 21 14 14 5 
7 16 - 21 
-
15 10 70 20 17 10 14 13 
8 10 16 
-
- 17 14 46 18 25 15 10 5 
9 9 6 - - 7 5 40 11 27 15 7 -
12 5 55 - 2 12 5 70 18 18 3 -
-
83_ 84 85 86 87 95 96 97 98 99 100 101 
2 56 
CD
 
CD
 
-
_ 24 9 13 4 15 - -
3 10 5 100 12 1 4 1 3 1 8 1 2 
4 16 10 5 - - 5 3 5 5 6 - -
CT
) 100 20 90 10 14 20 25 23 11 20 10 16 
7 100 50 100 10 15 22 16 16 10 12 10 -
CO 40 20 100 13 4 23 15 19 10 17 10 10 
9 - - 85 12 6 15 10 11 5 10 5 -
12 44 20 100 10 2 11 6 56 29 12 77 10 
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Tab le 10 . Cont inued 
102 103 109 110 111 112 113 115 116 123 124 125 
CM
 - - 19 4 15 4 5 23 4 6 5 25 
CO
 
-
-
CO
 
-
CO
 - 2 - - 2 - -
4 -
-
- - 9 4 
-
3 
-
-
-
-
6 10 10 20 10 15 10 25 72 15 15 11 34 
7 
-
19 - 18 10 - 15 40 
-
14 - 17 
CO
 
-
-
20 9 17 10 20 20 - 12 5 15 
9 -
-
11 - 10 - 10 7 
-
9 - 5 
12 - 2 5 4 24 5 22 -
-
2 2 CO
 
126 127 128 129 130 131 132 135 136 137 138 139 
2 CO
 9 
-t 3 - - - - - - - 6 
3 1 12 1 - - - 1 - - - - -
4 54 8 - - - - - - - - - -
6 19 15 25 15 6 - - 5 7 15 7 6 
7 20 40 10 11 9 10 - - - - - -
CO
 18 18 35 10 10 - - - - 13 13 10 
CT) 11 7 25 5 4 - - - - - 5 5 
12 6 15 22 - - - - 1 - 1 - 3 
140 141 142 143 144 145 149 151 152 153 154 155 
2 4 13 4 18 4 - - 11 5 7 4 9 
3 _ _ 1 2 1 3 - - - - - - -
6 13 15 15 10 10 10 - 39 15 - 19 
7 _ _ _ 25 22 - - - - - - -
8 7 36 10 20 14 - - - - 14 9 17 
9 - 2 2 - - - - - - - 5 - 5 
12 - 1 - - - - 1 1 - 1 0 1 1 
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Table 10. Continued 
156 157 158 159 165 166 167 168 169 172 173 175 
2 
3 
4 
6 
7 
8 
9 
12 
43 
13 
10 
85 
52 
9 
10 
20 
13 
12 
22 
12 
15 
28 10 
21 35 
25 
183 185 195 197 199 200 201 211 212 213 219 223 
2 7 - 38 7 3 100 15 7 
3 _ _ _ _
 t - - 4 - - t -
i+ _ _ _ _ _ _ _ 8 - - - -
6 10 22 - 10 - - - 14 9 8 
8 _ _ _ _ _ _ _ _ _ _ _ 11 
12 _ 13 5 8 - -
226 227 230 238 246 255 256 257 
2 13 ! + _ _ _ _ _ _ 
4 3 _ _ _ _ _ _ _ 
6 - - 11 - 5 10 - -
8 - - - 1 4 - 1 5 - -
12 36 6 l 
7 0 
t e m p e r a t u r e w i t h 1 m l o f c o n c e n t r a t e d h y d r o c h l o r i c a c i d . A t t h e e n d o f 
t h i s t i m e , o i l y d r o p l e t s w e r e o b s e r v e d f l o a t i n g o n t h e l i q u i d . T h e m i x ­
t u r e w a s d i l u t e d w i t h w a t e r ; a n i n s o l u b l e , s t i c k y m a t e r i a l p r e c i p i t a t e d 
o n t h e s i d e s o f t h e f l a s k . T h e a c i d s o l u t i o n w a s d e c a n t e d , a n d t h e 
r e s i d u e w a s r i n s e d t w i c e w i t h d i s t i l l e d w a t e r . 
T h e p r o d u c t w a s t h e n d i s s o l v e d i n e t h e r a n d d r i e d . E v a p o r a t i o n 
o f t h e e t h e r y i e l d e d 1 7 mg o f p r o d u c t . A n i r s p e c t r u m ( f i l m ) o f t h i s 
m a t e r i a l e x h i b i t e d a b s o r p t i o n s a t 3 4 2 0 ( b r ) , 2 9 6 0 , 29 3 0 , 2 8 7 0 , 1 7 4 5 
( b r ) , 1 6 7 3 , a n d 1 4 6 5 k , a m o n g o t h e r s . ( S e e P l a t e 1 3 . ) 
T h i n - l a y e r c h r o m a t o g r a p h y o f t h i s m a t e r i a l ( E - t B u O H , 4 0 : 1 ) 
r e s u l t e d i n R v a l u e s o f 0 . 1 ( f a i n t ) , 0 . 7 3 ( v e r y i n t e n s e ) , a n d 0 . 9 3 
( f a i n t ) ( d e t e c t i o n , u v l i g h t ) . A p r e p a r a t i v e t i c p r o c e d u r e w a s d o n e 
u s i n g t h i s m a t e r i a l ; t h e m o s t i n t e n s e z o n e w a s s u b m i t t e d f o r t l c - M S . 
T h e m a s s s p e c t r u m o b t a i n e d i s g i v e n a s P l a t e 1 4 . A 60 M H z n m r s p e c t r u m 
( d e u t e r o c h l o r o f o r m s o l v e n t ) o f t h e r e m a i n i n g m a t e r i a l e x h i b i t e d a b s o r p ­
t i o n s a t T 5 . 1 0 ( d , J = 4 ) , 5 . 5 7 ( d , J = 4 ) , 5 . 9 9 ( d , J = 4 ) , 6 . 3 5 
( b r a b s ) , 7 . 2 0 ( b r a b s ) , 7 . 8 0 ( q , J = 7 . 5 ) , 8 . 3 0 ( b r a b s ) , 8 . 6 5 ( m a n y 
a b s ) , 8 . 8 5 , 8 . 9 6 , 9 . 0 , 9 . 0 5 , a n d 9 . 1 5 . 
A m o r e e f f i c i e n t m e t h o d o f o b t a i n i n g d i d e h y d r o X w a s s o u g h t . A 
s a m p l e o f 2 0 2 mg o f c o m p o u n d X ( m p 9 8 - 1 0 1 ° ) w a s d i s s o l v e d i n 1 2 m l o f 
d i o x a n e , a n d 1 . 2 5 m l o f c o n c e n t r a t e d h y d r o c h l o r i c a c i d w a s a d d e d . A f t e r 
20 h r , 1 2 m l o f 5% s o d i u m b i c a r b o n a t e w a s a d d e d t o t h e s o l u t i o n , a n d 
n e u t r a l i z a t i o n ( p H 7 ) w a s c o m p l e t e d w i t h s o l i d s o d i u m b i c a r b o n a t e . T h e 
s o l u t i o n w a s t h e n e x t r a c t e d w i t h t h r e e 2 5 - m l p o r t i o n s o f e t h e r . T h e 
e t h e r - d i o x a n e s o l u t i o n w a s d r i e d , a n d t h e s o l v e n t s w e r e e v a p o r a t e d . 
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This m a t e r i a l was then p u r i f i e d by p repa ra t ion t i c [ s o l v e n t , E-tBuOH 
( 2 0 0 : 9 ) ] . The zone (R oa. 0.60) was processed i n the usua l manner. 
A t o t a l o f 53 mg o f product was ob ta ined . A 60 MHz nmr spectrum was 
ob ta ined which, was very s i m i l a r t o the one ob ta ined o f the product 
from the preced ing r e a c t i o n . A 100 MHz nmr spectrum was a l s o ob ta ined 
o f t h i s m a t e r i a l . I t i s g iven as P l a t e 15. A uv spectrum o f t h i s 
EtOH 
m a t e r i a l e x h i b i t e d X 237 nm (e 9000) . An i r spectrum (chloroform 
max r 
s o l u t i o n ) e x h i b i t e d absorp t ions at 3570, 3330 ( b r ) , 2930, 2850, 1750, 
1675, and 1465 k , among o t h e r s . 
A h i g h - r e s o l u t i o n mass spectrum was ob t a ined ; t h i s i s g iven as 
Table 11. 
I t was l a t e r found t ha t approximately equal q u a n t i t i e s o f dioxane 
and h y d r o c h l o r i c a c i d used i n the p repa ra t ion o f didehydro X would r e ­
s u l t i n a g r e a t e r y i e l d o f the product . In one i n s t a n c e , 167 mg o f 
compound X , 2 ml o f d ioxane , and 2 ml o f h y d r o c h l o r i c a c i d were used , 
y i e l d i n g 137 mg o f c r u d e p roduct . T h i s i s c o n t r a s t e d w i t h a p r e p a r a t i o n 
u t i l i z i n g 143 mg o f compound X , 10 ml o f d ioxane , and 1 ml o f concen­
t r a t e d h y d r o c h l o r i c a c i d , i n which 65 mg o f crude product was ob t a ined . 
Attempted P repa ra t ion o f Didehydro X by Other Methods 
A t e s t tube con t a in ing 15 mg o f compound X was hea ted i n a Woods 
meta l ba th t o 210° , and t h i s temperature was main ta ined fo r 2 h r . The 
tube was then c o o l e d , weighed, and the product was ob ta ined by r i n s i n g 
the tube wi th two 0.5-ml po r t ions o f e t h e r . The tube was then reweighed 
t o determine the amount o f product . A y i e l d o f 11 mg was ob t a ined . 
Table 11. High Resolution Mass 
Spectrum of Didehydro X 
C A L C U L A T E D 
M A S S E R R C I 2 / 1 3 H N 0 
N O C O M P C A L C 
2 6 4 . 1 7 2 4 
N O C O M P C A L C 
N O C O M P C A L C 
2 4 9 . 1 4 9 0 - 2 . 9 2 
2 4 9 . 1 4 4 5 1 . 5 5 
2 3 6 . 1 7 7 5 - 1 . 3 1 
2 3 6 . 1 7 3 1 3 . 1 4 
2 2 1 . 1 5 4 1 - 2 . 8 6 
2 2 1 . 1 4 9 6 1 . 5 8 
N O C O M P C A L C 
2 0 7 . 1 3 8 4 1 . 6 7 
2 0 7 . 1 0 2 1 
1 2 1 6 / 0 2 4 0 
1 9 3 . 0 8 6 4 
1 9 3 . 0 8 1 9 
. 4 2 
. 6 4 
3.87 
1 7 9 . 0 7 0 8 3 . 4 1 
N O C O M P C A L C 
1 7 0 . 0 0 0 3 . 2 4 
1 6 7 . 1 4 3 5 
1 6 7 . 0 7 0 8 
1 6 7 . 0 6 6 3 
1 6 6 . 0 6 2 9 
1 6 6 . 0 5 8 4 
1 6 5 . 0 5 5 1 
1 5 3 . 0 5 5 1 
• 9 7 
. 6 1 
3 . 8 7 
. 9 7 
3 - 5 4 
1 . 1 2 
. 7 6 
1 5 / 0 2 1 
1 4 / 1 2 0 
1 5 / 0 2 4 
1 4 / 1 2 3 
1 4 / 0 2 1 
1 3 / 1 2 0 
1 3 / 0 1 9 
1 2 / 0 1 5 
1 1 / 0 1 3 
1 0 / 1 1 2 
1 0 / 0 2 
1 1 / 0 1 9 
9 / 0 1 1 
8 / 1 1 0 
9 / 0 1 0 
8 / 1 9 
9 / 0 
8 / 0 
1 0 / 0 1 1 0 
0 2 
M E A S U R E D N O . 
M A S S P T S I N T E N S I T Y 
2 7 3 . 9 7 1 1 5 
2 6 4 . 1 7 2 6 1 5 
2 6 2 . 9 3 3 1 6 
2 5 0 . 1 4 3 1 8 
2 4 9 . 1 4 6 1 2 0 
2 3 6 . 1 7 6 2 2 1 
2 2 1 . 1 5 1 2 1 7 
2 1 4 . 0 2 6 1 7 
2 0 7 . 1 4 0 1 1 6 
2 0 7 . 1 0 2 5 1 3 
1 9 3 . 0 8 5 8 1 7 
1 7 9 . 0 7 4 2 7 
1 7 3 . 9 8 5 7 6 
1 7 0 . 0 0 0 6 5 
1 6 7 . 1 4 4 5 1 9 
1 6 7 . 0 7 0 2 5 
1 6 6 . 0 6 2 0 1 4 
1 6 5 . 0 5 6 2 1 6 
1 5 3 . 0 5 5 9 9 
C A L C U L A T E D 
M A S S E R R C I S / 1 3 H N 0 
M E A S U R E D N O -
M A S S P T S I N T E N S I T Y 
1 5 1 . 0 7 5 8 
1 3 7 . 0 6 0 2 
1 2 4 . 1 2 5 1 
1 2 4 . 1 2 0 7 
. 7 9 
. 0 6 
. 6 8 
3 . 7 9 
1 0 9 . 1 0 1 7 - . 2 7 
1 0 9 . 0 6 5 3 1 . 3 2 
1 0 9 . 0 6 5 3 - 3 . 3 1 
1 0 9 . 0 6 0 8 1 . 1 5 
N O C O M P C A L C 
9 7 . 0 6 5 3 1 . 0 8 
9 7 . 0 2 8 9 - . 1 3 
9 5 . 0 8 6 0 . 6 1 
9 5 . 0 4 9 6 . 5 0 
9 3 . 0 7 0 4 1 . 4 8 
9 1 . 0 5 4 7 . 6 5 
8 3 . 0 8 6 0 - . 3 6 
8 3 . 0 4 9 6 - 1 . 0 8 
8 3 . 0 4 5 1 3 . 3 8 
8 2 . 0 7 8 2 
7 9 . 0 5 4 7 
1 2 
8 1 . 0 7 0 4 - . 7 1 
8 1 . 0 6 5 9 3 . 7 6 
4 1 
7 9 . 0 5 4 7 - 3 . 4 9 
7 9 . 0 5 0 2 . 9 9 
9 / 0 1 1 0 2 
8 / 0 9 0 2 
9 / 0 1 6 0 0 
8 / 1 1 5 0 0 
8 / 0 1 3 0 0 
7 / 0 9 0 1 
7 / 0 9 0 1 
6 / 1 8 0 1 
6 / 0 9 0 1 
5 / 0 5 0 2 
7 / 0 1 1 0 0 
6 / 0 7 0 1 
7 / 0 9 0 0 
7 / 0 7 0 0 
6 / 0 1 1 0 0 
5 / 0 7 0 1 
4 / 1 6 0 1 
6 / 0 1 0 0 0 
6 / 0 9 0 0 
5 / 1 3 0 0 
6 / 0 7 0 0 
6 / 0 7 0 0 
5 / 1 6 0 0 
1 5 1 . 0 7 6 6 5 
1 3 7 . 0 6 0 3 9 
1 2 4 . 1 2 4 5 1 8 
1 0 9 . 1 0 1 4 1 4 
1 0 9 . 0 6 6 6 5 
1 0 9 . 0 6 1 9 5 
1 0 0 . 9 3 6 6 9 
9 7 . 0 6 6 4 1 1 
9 7 . 0 2 8 8 1 8 
9 5 . 0 8 6 6 1 7 
9 5 . 0 5 0 1 1 3 
9 3 . 0 7 1 9 8 
9 1 . 0 5 5 4 6 
8 3 . 0 8 5 6 1 6 
8 3 . 0 4 8 5 1 4 
8 2 . 0 7 8 3 5 
8 1 . 0 6 9 6 1 4 
7 9 . 0 5 5 1 7 
7 9 . 0 5 1 2 5 
7 7 . 0 3 9 1 3 0 6 / 0 5 0 0 7 7 . 0 3 9 4 8 
CALCULATED 
MASS ERR 
72.0575 -1.11 
72.0530 3.37 
71.08 60 
69.0704 
69 .0340 
69.0295 
.36 
.01 
.57 
3.89 
C12/13 H N 0 
4/0 
3/1 
4/0 
3/1 
8 0 
7 0 
0 
5/0 11 0 0 
5/0 9 0 0 
MEASURED NO. 
MASS PTS INTENSITY 
72.0564 10 
71.0856 11 
69.0704 17 
69.0334 18 
67.0547 41 5/0 0 0 67.0551 18 
L I M I T O F D A T A 
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This m a t e r i a l had R^ va lues o f 0 . 0 , 0.6 3, 0 .74 , and 0.82 i n the 
system E-tBuOH ( 4 5 : 1 ) . I n the same sys tem, didehydro X had an va lue 
o f 0 .63 . Using a 5 f t 3% SE-30 column wi th a s t a r t i n g CT o f 130° and a 
l p r o f 10° /min , the m a t e r i a l had t_ ( r e l a t i v e a rea) o f 12.2 ( 4 ) , 13.7 
R 
( 2 3 ) , and 19.2 ( 7 3 ) . A study by GC-MS r e v e a l e d t h a t the peaks at t D 
K 
12.2 and 13.7 had mass s p e c t r a l i k e tha t o f didehydro X ; the spectrum o f 
the peak at t n 19.2 i s g iven as P l a t e 16. A l l s p e c t r a are g iven as 
Table 12. 
In another exper iment , 55 mg o f compound X (mp 101-104°) was d i s ­
so lved i n 3 ml o f formic a c i d . To t h i s s o l u t i o n 3 ml o f concen t ra ted 
h y d r o c h l o r i c a c i d was added. The s o l u t i o n was covered l o o s e l y and 
a l lowed t o s t and ove rn igh t . A f t e r t h i s t i m e , n e u t r a l i z a t i o n was begun 
by adding 20 ml o f 5% sodium b i c a r b o n a t e , fo l lowed by a cons ide rab le 
quan t i t y o f s o l i d sodium carbonate . By the time a pH o f 6 was reached , 
m a t e r i a l had p r e c i p i t a t e d t o the s i d e s o f the f l a s k . The aqueous s o l u ­
tion was then decanted from the precipitate and the precipitate was 
r i n s e d wi th two f l a s k volumes o f water . The s o l i d m a t e r i a l was then 
scraped from the f l a s k and f i l t e r e d . 
An attempt was made t o pu r i fy the m a t e r i a l by p r e p a r a t i v e t i c ; 
no s e p a r a t i o n took p l a c e . The m a t e r i a l was e l u t e d from the s i l i c a i n 
the u sua l manner, y i e l d i n g 10 mg o f a c o l o r l e s s o i l . The o i l c r y s t a l ­
l i z e d a f t e r having been s c r a t c h e d . The r e s u l t i n g s e m i c r y s t a l l i n e mate­
r i a l had a mp o f 55-70° . A mass spectrum was ob ta ined which had f e a ­
tu res common t o the s p e c t r a o f both monodehydro X and didehydro X . 
Table 12. Mass S p e c t r a o f P r o d u c t s R e s u l t i n g 
from H e a t i n g Compound X 
Compound 
i n Order 
o f R e l a t i v e Abundance a t m/e -
E l u t i o n 39 40 41 42 43 44 51 53 54 55 56 57 
1 15 8 55 10 63 10 10 10 - 51 17 20 
C
M
 3 - 10 - 6 - 5 2 14 2 3 
CO
 
0 - 24 - 19 - - 7 - 21 4 12 
65 66 67 68 69 70 71 72 77 79 80 81 
1 8 8 26 10 100 17 57 12 13 15 - 26 
2 2 - 9 3 38 5 4 - 4 4 3 10 
CO
 
5 - 12 5 52 8 18 5 8 8 5 13 
82 83 84 85 86 91 93 94 95 96 97 98 
1 18 45 12 24 - 10 12 10 25 16 70 10 
2 12 40 4 3 - 4 4 3 20 7 64 6 
10 40 2 20 5 - - - 20 5 87 10 
99_ 105 107 108 109 110 I l l 112 121 122 123 124 
1 22 - 10 8 20 12 17 - 10 6 21 15 
2 5 3 6 3 15 5 4 2 12 2 7 18 
CO
 14 
-
8 - 17 - 9 - - - 10 25 
125 126 127 128 129 135 136 137 138 139 140 141 
1 20 24 3 10 - 11 - 30 14 10 - -
2 7 5 3 
-
- 7 3 13 8 14 12 5 
3 22 11 19 52 11 - - 22 11 20 27 23 
142 149 150 151 152 153 154 155 156 157 158 159 
1 _ _ _ 19 10 19 7 50 7 - - -
2 - 5 3 14 5 10 11 3 - - - -
CO
 8 7 - 12 8 13 15 100 20 36 16 7 
161 16 3 164 165 166 167 16 8 169 175 177 178 179 
1 _ _ _ 25 20 27 - - - 24 14 41 
2 2 12 3 44 32 100 18 4 4 6 4 20 
CO
 
- 13 - 31 21 70 15 7 - - - 10 
77 
Table 1 2 . Continued 
180 181 182 183 184 189 191 19 3 194 19 5 20 3 204 
1 _ _ _ _ _ _ _ i+O 14 5 - -
2 12 10 8 5 - 4 4 38 13 5 6 4 
3 17 10 1 1 7 - - 27 10 10 
205 206 207 208 210 221 222 235 236 237 238 249 
1 - - W 7 32 
2 47 13 - 52 12 4 47 1 1 3 92 
3 30 10 7 30 10 5 27 9 - 52 
250 251 253 254 264 265 282 283 
1 10 - - - 34 6 - -
2 18 3 - - 25 6 - -
3 1 1 - 1 8 12 18 - 35 12 
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The m a t e r i a l had Rp va lues o f 0.63 and 0.81 i n the system 
E-tBuOH ( 4 5 : 1 ) . In t h i s sys tem, didehydro X had an Rp va lue o f 0 .63 . 
An attempt was aga in made t o p u r i f y the product by p r epa ra t i ve t i c . A 
y i e l d o f 3 mg o f s e m i c r y s t a l l i n e product was o b t a i n e d , which had Rp 
va lues o f 0.67 and 0.77 i n the system E-tBuOH ( 4 5 : 1 ) . A mass spectrum 
of t h i s product was i d e n t i c a l t o the one obta ined from the i n i t i a l 
product . 
Gas Chromatography o f Didehydro X 
When a sample o f f r e s h l y prepared didehydro X was i n j e c t e d a t 
237° CT and 210° IT (5 f t 3% S E - 3 0 ) , a s i n g l e symmetr ical peak was 
observed at t^ 5.2 min. When programming at a l p r o f 10° /min , s t a r t i n g 
temperature 175° , one peak was observed at T 251° f o r didehydro X . 
R 
The IT was r a i s e d t o 250° i n a subsequent i n j e c t i o n ; a s m a l l peak (oa. 
5%) appeared at a T R o f 15° l e s s than tha t o f didehydro X . The IT was 
then r a i s e d t o 300° and the i n j e c t i o n was repea ted : the s m a l l peak 
i nc r ea sed i n s i z e (oa. 10%). 
The sample o f didehydro X ( i n methanol s o l u t i o n ) used f o r the 
prev ious experiment was a l lowed to s tand at room temperature f o r a week, 
and a second experiment was c a r r i e d out ( s t a r t i n g C T , 100°; I T , 225° , 
l p r 1 0 ° / m i n ) . The major peak was observed with a T o f 235°; no peak 
preceded i t , but a s m a l l peak fo l lowed at T_-248° . The i n j e c t i o n was 
K 
repea ted wi th an IT o f 325°. A peak (oa. 11%) was then observed at T 
K 
208° preceding the major peak a t T n 232°. A s m a l l peak fo l lowed the 
K 
major peak a t T 242°. 
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H y d r o g e n a t i o n o f D idehydro X 
A sample o f 16 mg o f d idehydro X was d i s s o l v e d i n 15 ml o f 
methanol and p l a c e d i n a p r e s s u r e b o t t l e . To t h i s s o l u t i o n was added 
20 mg o f 5% p l a t i n u m on carbon d i s p e r s e d i n 5 ml o f methanol . The s o l u ­
t i o n was hydrogenated a t 10 p s i g f o r 30 h r . 
The s o l u t i o n was then f i l t e r e d th rough a C e l i t e mat ( a s p i r a t o r 
vacuum). The mat was washed w i t h s e v e r a l 1-ml p o r t i o n s o f methanol . 
The s o l v e n t was then evapora ted from the f i l t r a t e . The r e s i d u e was d i s ­
s o l v e d i n 1 ml o f methanol f o r GC-MS s t u d i e s . 
U s i n g a 5 f t 3% SE-30 co lumn, l p r 10 ° /m in , s t a r t i n g temperature 
1 0 0 ° , peaks were observed a t T ( r e l a t i v e amount) 129° (43%), 202° (12%), 
and 214° (45%). The mass s p e c t r a l d a t a c o r r e s p o n d i n g t o these peaks are 
g i v e n as Tab le 1 3 . 
Permanganate O x i d a t i o n o f D idehydro X 
A sample o f 40 mg ( 1 . 5 meq) o f d idehydro X , p repared as p r e v i ­
ously d e s c r i b e d , was dissolved i n 1.5 ml o f p y r i d i n e . A solution o f 
oa. 2.5% aqueous p o t a s s i u m permanganate was added d r o p w i s e . A t o t a l o f 
3.2 ml ( 2 . 0 meq) of the s o l u t i o n was added; the f l a s k was then warmed 
on a water ba th a t 60° . A f t e r 20 min o f h e a t i n g , the p u r p l e c o l o r was 
d i s c h a r g e d . Another meq was then added and h e a t i n g was c o n t i n u e d f o r 
1 h r . A l i g h t p u r p l e c o l o r a t i o n p e r s i s t e d a f t e r t h i s t i m e , and was 
d i s c h a r g e d w i t h s u l f u r d i o x i d e . 
The s o l u t i o n was then f i l t e r e d ( a s p i r a t o r vacuum) t h r o u g h a 
C e l i t e mat. The f l a s k and the mat were washed w i th d i s t i l l e d water 
and the w a s h i n g s were added t o the f i l t r a t e . The mat and the f l a s k were 
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Tab le 13 . Mass S p e c t r a o f P r o d u c t s from 
H y d r o g e n a t i o n o f D idehydro X 
Components 
i n Order R e l a t i v e Abundance a t m/e -
o f E l u t i o n 39 40 41 42 43 44 45 53 55 56 57 65 
1 - - 4 - - - - - - - - -
CM
 2 2 8 7 7 3 - 2 12 4 8 1 
CO
 4 4 11 - 7 9 3 5 18 - - -
67 68 69 70 71 72 73 77 78 79 80 81 
1 3 - - - - - 11 14 5 41 8 9 
2 4 2 15 12 7 20 3 1 - 2 - 4 
CO
 10 - 27 6 4 
-
- 6 4 7 2 9 
82 83 84 85 86 88 91 92 93 94 95 96 
1 - - - - 3 4 40 17 41 49 9 3 
2 3 14 5 100 10 - 8 - 2 - 3 1 
CO
 5 29 4 9 -
-
8 - 6 4 18 6 
97_ 98_ 99_ 101 102 10 3 104 105 106 10 7 108 109 
1 4 3 8 73 9 4 8 20 23 10 7 5 
2 5 - 11 - - - - 6 8 8 - 2 
CO
 51 6 7 - - - - 6 - 9 5 14 
110 111 112 113 114 115 117 119 120 121 122 123 
1 _ 4 6 _ 7 3 5 23 77 100 22 16 
2 1 5 17 8 - 2 2 1 - 1 - 3 
CO 5 8 4 4 - -
-
- - 8 4 10 
124 125 126 127 128 129 130 131 133 135 136 137 
1 6 11 - 13 5 3 8 3 7 3 - 8 
CM
 - 4 9 3 - - - - - - - 3 
CO
 15 10 7 5 5 4 - - - 9 4 14 
138 139 140 141 142 143 145 146 147 148 149 150 
1 4 5 11 2 - - - - 11 83 46 28 
2 - - - - - -
-
- 4 - - -
CO
 7 14 14 7 4 8 5 4 6 - 9 6 
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Tab le 1 3 . Cont inued 
151 152 153 154 155 156 157 158 159 161 163 164 
1 16 12 11 - - - - - - - - -
2 _ _ - _ i 4 37 6 i _ _ _ _ 
3 15 14 13 14 20 9 14 9 5 6 15 5 
165 166 167 16 8 169 170 171 172 173 174 175 177 
1 g 8 3 - - - - - - - - -
2 2 2 2 7 4 4 - 3 - 3 4 -
3 44 32 100 20 10 7 10 - 5 4 5 10 
178 179 180 181 182 183 184 185 186 187 188 189 
2 _ _ _ _ _ 2 15 5 4 - - -
3 7 29 7 14 15 8 8 7 15 6 9 10 
190 191 19 2 19 3 194 19 5 196 19 7 200 203 204 205 
1 _ _ _ _ 1 2 2 - - - - - -
3 6 10 7 44 16 11 5 10 7 12 7 7 
206 207 208 209 210 211 212 213 215 220 221 222 
2 - - - - - 4 1 11 - 7 4 -
3 5 55 19 7 10 8 4 6 4 - 59 15 
223 227 230 231 235 236 237 238 239 241 242 248 
2 _ i i _ _ _ _ _ _ 4 1 2 
3 7 9 - 7 9 53 15 7 7 - - -
249 250 251 253 254 264 265 282 283 284 
2 i + _ _ _ _ _ _ i + _ i + 
3 100 16 7 30 10 24 7 39 9 
82 
washed with p y r i d i n e and chloroform; the chloroform was evaporated and 
the r e s idue was added t o the f i l t r a t e . The combined washings were made 
a c i d i c (pH 1.5) with concent ra ted h y d r o c h l o r i c a c i d . 
The a c i d i c s o l u t i o n was then vacuum d i s t i l l e d us ing a water bath 
at 70° . The r e c e i v e r was cooled i n i c e . The d i s t i l l a t i o n was cont inued 
u n t i l a sma l l amount of m a t e r i a l remained i n the f l a s k ; 30 ml o f water 
was added and the d i s t i l l a t i o n was cont inued t o d ryness . 
The d i s t i l l a t e was made b a s i c (pH 11) with 20% aqueous sodium 
hydrox ide . The s o l v e n t s were then evapora ted , and the r e s idue was d i s ­
so lved i n 2 ml o f water . The pH of t h i s s o l u t i o n was ad jus ted to 5 with 
d i l u t e h y d r o c h l o r i c a c i d . 
To t h i s s o l u t i o n , 107 mg of r e c r y s t a l l i z e d p-phenylphenacyl 
bromide and 10 ml o f methanol were added. The mixture was b o i l e d under 
r e f l u x fo r 2.5 h r . When the mixture had c o o l e d , i t was d i l u t e d with 20 
ml o f water and e x t r a c t e d with th ree 10-ml po r t ions of ch loroform. The 
s o l u t i o n was d r i ed with sodium s u l f a t e and the s o l v e n t s were evapora ted . 
A y i e l d o f 78 mg of c r y s t a l l i n e m a t e r i a l was ob ta ined . 
At a CT of 195° ( 5 ' 3% S E - 3 0 ) , the sample had t_ o f 2 . 4 , 5 . 0 , 
6 . 9 , 8 . 1 , and 1 1 . 0 ; a s tandard mixture of p -phenylphenacyl a c e t a t e , 
p r o p i o n a t e , i s o b u t y r a t e , and bu ty ra t e had t of 8 . 1 , 1 1 . 3 , 1 3 . 1 , and 
16 .0 . The products from a blank r e a c t i o n e x h i b i t e d peaks at t D 2 . 2 , 
K 
4 . 8 , and 6 . 3 . 
The p a l e ye l low n o n v o l a t i l e m a t e r i a l remaining i n the d i s t i l l i n g 
f l a s k was then d i l u t e d with 25 ml o f water . The s o l u t i o n was con t i nu ­
ous ly e x t r a c t e d with chloroform f o r 48 h r . The chloroform s o l u t i o n was 
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t h e n d r i e d ( s o d i u m s u l f a t e ) , and t h e c h l o r o f o r m was e v a p o r a t e d t o y i e l d 
7 1 mg o f a p a l e y e l l o w , s e m i c r y s t a l l i n e m a t e r i a l w i t h a f a i n t o d o r o f 
p y r i d i n e . 
T h i s m a t e r i a l was d i s s o l v e d i n 5 ml o f m e t h a n o l and t r e a t e d w i t h 
5 ml o f 2 , 2 - d i m e t h o x y p r o p a n e a n d one d r o p o f c o n c e n t r a t e d h y d r o c h l o r i c 
a c i d . T h e s o l u t i o n was a l l o w e d t o s t a n d f o r 4- h r , and t h e n p r o c e s s e d 
as p r e v i o u s l y d e s c r i b e d . T h e r e s u l t i n g m a t e r i a l g a v e t h e f o l l o w i n g 
GC r e s u l t s : i n a p rog rammed r u n ( s t a r t i n g t e m p e r a t u r e 1 0 0 ° , l p r 1 0 ° / 
m i n ) p e a k s w e r e o b s e r v e d a t T_ o f 1 1 5 , 1 3 4 ° , 1 6 0 ° , 1 6 5 ° ( n o t w e l l 
s e p a r a t e d ) , 1 7 4 ° , 2 0 0 ° , 2 1 0 ° ; s e v e r a l s m a l l p e a k s w e r e o b s e r v e d b e y o n d 
2 1 0 ° . 
A n o t h e r o x i d a t i o n was c a r r i e d o u t : 1 3 7 mg o f d i d e h y d r o X was 
d i s s o l v e d i n 1 0 m l o f a c e t o n e , and a 2% a q u e o u s p o t a s s i u m p e r m a n g a n a t e 
s o l u t i o n was a d d e d u n t i l t h e p u r p l e c o l o r c o u l d be s e e n d i s t i n c t l y . A 
b l a n k s o l u t i o n o f a c e t o n e was a l s o u s e d . A t room t e m p e r a t u r e , t h e b l a n k 
s o l u t i o n r e t a i n e d t h e p u r p l e c o l o r a t i o n ( n o manganese d i o x i d e was 
o b s e r v e d ) , w h i l e t h e s o l u t i o n c o n t a i n i n g d i d e h y d r o X became r e d . 
T h e s o l u t i o n was t h e n h e a t e d on t h e w a t e r b a t h a t 60° f o r 20 m in ; 
t h e p u r p l e c o l o r was t h e n n o t p r e s e n t . A n o t h e r 5 m l o f t h e p e r m a n ­
g a n a t e s o l u t i o n was t h e n a d d e d and t h e m i x t u r e was h e a t e d f o r 30 m i n . 
T h e b l a n k s o l u t i o n was a l s o o x i d i z e d a t t h i s r a t e b y t h e p e r m a n g a n a t e 
s o l u t i o n . T h i s s t e p was r e p e a t e d t h r e e t i m e s . 
T h e s o l u t i o n was t h e n f i l t e r e d , a n d t h e mat was w a s h e d w i t h 
d i s t i l l e d w a t e r . T h e a c e t o n e was e v a p o r a t e d f r o m t h e s o l u t i o n , w h i c h 
was t h e n made a c i d i c ( p H 1 . 5 ) w i t h c o n c e n t r a t e d s u l f u r i c a c i d . T h e 
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A C I D I C S O L U T I O N WAS C O N T I N U O U S L Y E X T R A C T E D F O R 4 8 H R W I T H C H L O R O F O R M . 
T H E S O L U T I O N WAS T H E N D R I E D , A N D T H E C H L O R O F O R M WAS E V A P O R A T E D T O Y I E L D 
1 3 8 M G O F R E S I D U E . 
T H I S M A T E R I A L WAS T H E N D I S S O L V E D I N M E T H A N O L A N D T R E A T E D W I T H 
2 , 2 - D I M E T H O X Y P R O P A N E A N D C O N C E N T R A T E D H Y D R O C H L O R I C A C I D A S P R E V I O U S L Y 
D E S C R I B E D . T H E P R O D U C T S W E R E S U B J E C T E D T O A P R O G R A M M E D G C R U N . T H E 
R E S U L T A N T C H R O M A T O G R A M WAS V E R Y M U C H L I K E T H A T O B T A I N E D F O R T H E N O N ­
V O L A T I L E P R O D U C T S F R O M T H E P R E V I O U S O X I D A T I O N . 
A S E R I E S O F G C A N D G C - M S S T U D I E S W E R E C A R R I E D O U T ; T H E G A S 
C H R O M A T O G R A P H I C D A T A A R E G I V E N I N T A B L E 1 4 . T H E M A S S S P E C T R A L D A T A 
F O R T H E S E F O U R C O M P O U N D S A R E G I V E N A S T A B L E 1 5 . 
T A B L E 1 4 . R E S U L T S O F G C S T U D I E S O F P R O D U C T S F R O M P E R M A N G A N A T E 
O X I D A T I O N O F D I D E H Y D R O X A N D S O M E K N O W N C O M P O U N D S 
( C T ( 1 2 ' 0 V - 1 7 ) 1 2 3 ° 1 4 5 ° 2 1 5 ° 
\ \ \ 
P E A K 1 
2 
3 
4 
1 1 . 9 
1 6 . 0 
4 . 8 
6 . 1 
1 3 . 2 
0 . 7 
1 . 6 
2 . 5 
7 . 0 
D I M E T H Y L S U C C I N A T E 
D I M E T H Y L 2 , 2 - D I E T H Y L M A L O N A T E 
D I M E T H Y L A D I P A T E 
D I M E T H Y L 2 , 5 - D I M E T H Y L A D I P A T E 
D I M E T H Y L S U B E R A T E 
D I M E T H Y L S E B A C A T E 
D I M E T H Y L T E T R A D E C A N E D I O A T E 
3 . 2 
5 . 6 
1 2 . 4 5 . 4 
6 . 7 
1 5 . 3 1 . 6 
3 . 3 
1 3 . 3 
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Table 15. Mass Spec t r a o f Products from Permanganate 
Ox ida t ion o f Didehydro X 
Component 
i n Order 
of R e l a t i v e Abundance a t m/e = 
E l u t i o n 39_ 40 41 42 43 44 45 53_ 54_ 55_ 56 57_ 
40 19 100 26 35 19 _ _ . _ 24 33 11 
2 13 5 32 10 27 10 6 4 2 14 12 13 
3 13 - 25 6 11 
-
- 1 - 19 89 24 
4 8 2 23 4 12 4 2 4 2 16 12 15 
5J3 59_ 65_ 67_ 68_ 69_ 70_ 71 72 11 74 77 1 - - - - - 68 49 12 - - - -
C
M
 2 9 - 3 3 14 36 13 5 6 2 -
CO
 
- - - - - 22 16 14 - - - -
4 3 - 2 7 3 37 9 12 26 4 - 2 
83_ 84 85_ 86 87_ 9_5_ 97 99_ 100 101 102 
1 - - - - - - - - 19 - - 25 
2 - - - - 18 - - - 13 - 5 100 
CO
 30 9 25 - - 10 5 15 100 16 15 -
4 9 8 100 10 2 2 2 2 5 1 1 2 
10 3 111 113 114 124 126 127 131 137 141 
1 - - - - - 15 - - - -
2 7 - - - - - - 5 - -
3 - - 100 11 1 - - - 1 -
4 - 1 1 1 - 4 - - - 2 
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CHAPTER I I I 
DISCUSSION OF RESULTS 
The purpose o f t h i s research was t o i n v e s t i g a t e the chemistry o f 
a n t i b i o t i c X-510 8 i n order t o ga in in format ion about i t s s t r u c t u r e . 
This was done by employing degrada t ive r e a c t i o n s i n the hope tha t 
i d e n t i f i a b l e molecules would be produced. 
S e v e r a l r e a c t i o n s t ha t were i n v e s t i g a t e d us ing the a n t i b i o t i c , 
r e c e i v e d as the sodium s a l t , i n d i c a t e d tha t many i m p u r i t i e s were p r e s ­
en t . Column chromatography was then employed t o p u r i f y the m a t e r i a l . 
S i l i c i c a c i d was found to be u n s a t i s f a c t o r y , and va r ious types o f 
Sephadex were t r i e d . Sephadex G-15 was the most s u c c e s s f u l i n sepa­
r a t i n g the b r i g h t ye l low a n t i b i o t i c from a brown-gold impur i t y , but 
i m p u r i t i e s remained. 
I t was found by b i o l o g i c a l assay t ha t the b r i g h t ye l low p u r i f i e d 
a n t i b i o t i c had a b i o l o g i c a l a c t i v i t y s l i g h t l y h ighe r than t h a t o f the 
unpu r i f i ed m a t e r i a l , and t ha t the brown-gold impuri ty had a b i o l o g i c a l 
a c t i v i t y s i g n i f i c a n t l y lower than the unpu r i f i ed X-510 8. 
The a n t i b i o t i c , a f t e r be ing converted t o i t s a c i d i c form, was 
then washed wi th hexane or p r e c i p i t a t e d from chloroform s o l u t i o n wi th 
hexane. Evapora t ion o f the hexane y i e l d e d 8-10% by weight o f hexane-
s o l u b l e i m p u r i t i e s . 
I t was thought tha t these i m p u r i t i e s conta ined f a t t y a c i d s ; 
t h e r e f o r e , the hexane - so lub le m a t e r i a l was t r e a t e d wi th 
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2 , 2 - D I M E T H O X Y P R O P A N E TO CONVERT ANY A C I D I C M A T E R I A L S TO T H E I R METHYL 
ESTERS FOR GAS CHROMATOGRAPHY. C O M P A R I S O N OF T H E S E R E T E N T I O N T I M E S 
W I T H THOSE O F STANDARD F A T T Y A C I D METHYL E S T E R S I N D I C A T E D T H E P R E S E N C E 
OF T H E METHYL E S T E R S OF L A U R I C , M Y R I S T I C , P E N T A D E C A N O I C , P A L M I T I C , 
H E P T A D E C A N O I C , S T E A R I C , AND A R A C H I D O N I C A C I D S . METHYL P A L M I T A T E WAS T H E 
MOST ABUNDANT COMPONENT OF T H E M I X T U R E . 
T H E P U R I F I E D X - 5 1 0 8 ( H + ) GAVE ONLY T H E RP V A L U E O F 0 . 6 5 I N THE 
S Y S T E M B - A - W ( 4 : 1 : 5 ) , B U T I N T H E S Y S T E M CHLOROFORM-METHANOL ( 4 5 : 5 ) , TWO 
SPOTS WERE O B S E R V E D ; WHEN EACH S P O T WAS E L U T E D , R E - S P O T T E D , AND D E V E L O P E D 
I N T H E SAME S O L V E N T S Y S T E M , BOTH SPOTS WERE A G A I N O B S E R V E D . T H I S SEEMED 
TO I N D I C A T E THAT A T Y P E OF E Q U I L I B R A T I O N WAS T A K I N G P L A C E D U R I N G THE 
DEVELOPMENT O F T H E CHROMATOGRAM. 
T H E PHENOMENON OF TWO ( O R MORE) SPOTS O C C U R R I N G FROM A S I N G L E 
2 2 
COMPOUND I S WELL DOCUMENTED. SOME O F T H E PROBABLE CAUSES ARE COMPOUND-
ADSORBENT I N T E R A C T I O N , C O M P O U N D - E L U E N T I N T E R A C T I O N S , E Q U I L I B R A T I O N 
BETWEEN TWO S P E C I E S , OR I N T E R C O N V E R S I O N BETWEEN TWO S P E C I E S . ONLY T H E 
L A S T TWO M E N T I O N E D WOULD SEEM A P P L I C A B L E I N T H I S C A S E . 
T H E FORMULA O F X - 5 1 0 8 ( H + ) HAD B E E N PROPOSED AS C O O H _ _ N O 0 _ . 1 
OO OB 2 _L_|_ 
H O W E V E R , A N A L Y T I C A L DATA O B T A I N E D U S I N G T H E H I G H L Y P U R I F I E D M A T E R I A L 
I N D I C A T E D THAT T H E FORMULA WAS C.
 N H N 0 A SUBSTANCE H A V I N G T H I S 
4 1 6 0 2. 1 2 
FORMULA WOULD HAVE A MOLECULAR W E I G H T O F 7 7 3 ; TWO D E T E R M I N A T I O N S O F T H E 
MOLECULAR W E I G H T B Y OSMOMETRY GAVE AN AVERAGE V A L U E O F 7 7 2 . 5 , AND TWO 
D E T E R M I N A T I O N S O F T H E N E U T R A L I Z A T I O N E Q U I V A L E N T GAVE AN AVERAGE V A L U E 
OF 7 7 3 . 5 . T H I S WOULD SEEM TO S U B S T A N T I A T E T H E PROPOSED F O R M U L A . 
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Based upon t h i s formula , the re were about th ree s a p o n i f i a b l e 
groups i n the molecule as g iven by the average o f two s a p o n i f i c a t i o n 
e q u i v a l e n t de te rmina t ions o f 261 .5 . A c t i v e hydrogen a n a l y s i s gave an 
average va lue o f 0.99%, which would i n d i c a t e about e i g h t a c t i v e hydro­
gens p re sen t . 
An C-methyl a n a l y s i s gave a va lue o f 4.18%, i n d i c a t i n g only one 
0-methyl group. The ^-methyl a n a l y s i s gave a va lue o f 8.31%, which 
i n d i c a t e d two methyl groups . A £7-methyl a n a l y s i s gave a va lue o f 
7.0 5%, i n d i c a t i n g at l e a s t four C-methyl g roups . 
From the a n a l y t i c a l da ta i t can be observed t h a t , i f four oxy­
gens are present as e s t e r or l a c t o n e func t ions and the a c i d i c func t i on 
i s present as a ca rboxy l group, and one oxygen i s p resent as an c9-methyl 
group, then a maximum o f f i v e hydroxyl groups i s p o s s i b l e . I f , however, 
the a c i d i c f u n c t i o n i s a pheno l i c group, a maximum o f s i x hydroxy l 
groups would be p o s s i b l e . The a c t i v e hydrogen a n a l y s i s i s h igh i n 
e i t h e r c a s e . 
The method o f a c t i v e hydrogen a n a l y s i s employed was the Z e r e -
w i t i n o f f method, which , by employing methyl magnesium i o d i d e i n a 
Gr ignard r e a c t i o n , produces methane which i s then measured. 
23 
Experiments have shown tha t some e s t e r s c o n t a i n i n g alpha hydro­
gens are s u s c e p t i b l e t o Gr ignard reagent e n o l i z a t i o n . The alpha hydro­
gen i s a b s t r a c t e d t o produce methane as shown i n Equat ion 1. 
0 0 
R m M X | || 
RR'CHCO R" [ R R ' = C — O R " < • RR'C — C — O R " ] M_X + R'"H (1) 
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Perhaps a r e a c t i o n o f t h i s type produces the high a c t i v e hydrogen analy­
s i s observed fo r t h i s compound. 
I t i s a l so p o s s i b l e tha t amide N-H protons are a l s o con t r ibu t ing 
to the a c t i v e hydrogen a n a l y s i s . 
The in f ra red spectrum of X-510 8 (H +) (P la t e l ) confirmed the 
presence of hydroxyl groups with an absorption at 3400 k ( b r ) ; s t r o n g , 
broad absorpt ions 16 70-1520 k suggested unsaturat ion and p o s s i b l y un­
sa tu ra ted carbonyl func t ions . Saturated e s t e r , l a c t o n e , or ketone 
absorpt ions (1750-1705 k) did not appear. 
EtOH 
The u l t r a v i o l e t spectrum had A at 232 nm, l o g e 4 . 7 9 , and 
max 
320 nm (2 85 s h ) , log e 4 . 4 1 , i n d i c a t i n g the presence of conjugated 
23 
systems. 
The 60 MHz nmr spectrum of X-5108 (H +) was very complex, as 
would be expected fo r a molecule having 60 pro tons ; however, information 
could s t i l l be obtained from i t . 
The absorpt ion centered at 9 . 1 T (ca. 12 H), agrees with the 
value of four methyl groups found by t7-methyl a n a l y s i s . An absence of 
absorpt ions in the reg ion 8.5-9.0 x poin ts t o the absence of sh ie lded 
methylene groups: any methylene groups present must be adjacent t o 
unsaturated or e l e c t r o n e g a t i v e groups. 
The absorpt ions a t 8.31 and 8.2 were p o s s i b l y due to CH — C = C — , 
I 
CH — C—X, (X = OH, OR, N) and/or C-H; the absorpt ions a t 7.95 (4 H) 
3
 I I I 
could be due to CH —C—X, or CH — C = 0 , the absorpt ion at 6.82 x (5 H) 
o I o 
I y \ 
could p o s s i b l y be p a r t l y due t o a C H ^ — f u n c t i o n , or to j3H—C=0, whi le 
the absorpt ion at 6.53 may be — C H — 0 , or CH—0. The absorpt ion at 
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6.25 (3H) may be construed t o be the methoxyl group i n d i c a t e d by the 
a n a l y t i c a l d a t a . Hydroxyl protons and exomethylene groups could g i v e 
r i s e t o the absorp t ions i n the r eg ion 5 .5-6 .0 (7 H ) . The l a r g e number 
o f absorp t ions i n the r e g i o n 3 .4-4 .6 x (15 H ) , as w e l l as the absorp t ion 
cen te red at 2.55 x (1 H ) , sugges ted the presence o f protons a t t ached t o 
unsa tura ted or aromat ic sys tems . Notably absent from the nmr spectrum 
was absorp t ion at lower f i e l d than 2.0 x . 
When the temperature o f the deuterochloroform s o l u t i o n o f X-510 8 
( H + ) was r a i s e d , the only d i s c e r n i b l e change was i n the complexi ty o f 
the r eg ion 3 .4-4 .6 x . This would seem t o i n d i c a t e t h a t p o s s i b l e migra­
t i o n s and i s o m e r i z a t i o n s were t a k i n g p l a c e tha t i nvo lved the double 
bonds. I t i s known tha t s o l u t i o n s o f X-510 8 are uns t ab le t o h e a t ; the 
a c i d i c form i s more uns tab le than the sodium s a l t . 
An nmr spectrum o f X-510 8 (Na + ) i n a s o l u t i o n o f deuterium oxide 
and acetone -<f was o b t a i n e d , both a t ambient temperature and a t 80° . 
N o c h a n g e w a s o b s e r v a b l e i n t h e s p e c t r u m . 
A t r i m e t h y l s i l y l d e r i v a t i v e o f the a n t i b i o t i c was prepared f o r 
the mass s p e c t r a l a n a l y s i s : i t was hoped tha t a d e f i n i t i v e molecu la r 
weight would be observed and p o s s i b l y the number o f hydroxy l groups 
would be e s t a b l i s h e d . The mass spect rometer which was employed, how­
e v e r , l o s t a l a r g e amount o f i t s r e s o l v i n g power above m/e 700; t h e r e ­
fore va lues o f m/e s t a t e d must remain approximate. At m/e oa. 1219, a 
peak was observed. I f t h i s peak corresponded t o the molecu la r i o n , then 
a va lue o f s i x t r i m e t h y l s i l y l groups (mass 73 each) could be c a l c u l a t e d ; 
hence , s i x hydroxy l groups could be p resen t . 
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I t was d e s i r e d to o b t a i n a c r y s t a l o f the a n t i b i o t i c f o r p o s s i b l e 
X-ray s t u d i e s . The amorphous powders X-5108 ( N a + ) and h i g h l y p u r i f i e d 
X-510 8 ( H + ) r e s i s t e d c r y s t a l l i z a t i o n ; t he re fo re an attempt was made t o 
prepare the rubidium s a l t o f X-510 8. 
This was accompl ished by pouring a s o l u t i o n o f h i g h l y p u r i f i e d 
X-5108 ( H + ) through an IRC-50 ion-exchange column i n the rubidium phase . 
The r e s u l t i n g m a t e r i a l had a deeper c o l o r than X-5108 ( N a + ) or X-5108 
(H ) and e x h i b i t e d a d i f f e r e n t me l t i ng po in t from e i t h e r . 
The nmr spectrum o f the m a t e r i a l b e l i e v e d t o be X-5108 ( R b + ) 
e x h i b i t e d only very broad l i n e s i n a "mountain range" e f f e c t . One 
would p r e d i c t some broadening due t o the quadrupole moments o f the two 
i so topes o f rubidium p r e s e n t , but not t o t h i s e x t e n t : i t might be 
i n f e r r e d t ha t some e f f e c t such as c h e l a t i o n might be t a k i n g p l a c e . 
N e v e r t h e l e s s , no c r y s t a l s were ob ta ined o f t h i s s a l t . 
An anhydrous methanolys is was at tempted i n order t o a s c e r t a i n 
whether any sugars were present i n the molecu le . The r e a c t i o n was 
expected t o produce methyl g l y c o s i d e s , which would then be conver ted t o 
a c e t y l d e r i v a t i v e s fo r comparison with s tandards by gas chromatographic 
r e t e n t i o n t i m e s . As a r e s u l t o f the r e a c t i o n s , no products wi th v o l a ­
t i l i t i e s h igh enough t o be e l u t e d before o c t a a c e t y l s u c r o s e were produced. 
S e v e r a l hydro lyses o f X-510 8 were undertaken i n the hope t ha t a 
molecule o f s m a l l t o in te rmedia te s i z e would be produced. The nonvo la ­
t i l e products o f these r e a c t i o n s , however, were e x c e e d i n g l y complex, 
and no compounds were i d e n t i f i e d . S e v e r a l o f the v o l a t i l e compounds 
produced, however, were i d e n t i f i e d . 
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A v igorous b a s i c h y d r o l y s i s u s ing 6 N sodium hydroxide and r e f l u x 
cond i t i ons was c a r r i e d ou t . The r e a c t i o n mixture was d i s t i l l e d i n t o 
h y d r o c h l o r i c a c i d , and the d i s t i l l a t e was evaporated f o r the s t u d i e s . 
Ninhydr in i n d i c a t e d one s p o t , which was found t o have a comparable R 
va lue t o t ha t o f methylamine h y d r o c h l o r i d e . 
A v igorous a c i d i c h y d r o l y s i s us ing 2 N s u l f u r i c a c i d was then per ­
formed, and the r e a c t i o n mixture was d i s t i l l e d t o c o l l e c t any v o l a t i l e 
a c i d s . The d i s t i l l a t e was evaporated and t r e a t e d with p -pheny lphenacy l 
bromide t o convert any ac id s present t o t h e i r p -pheny lphenacy l e s t e r s . 
Gas chromatography o f the r e s u l t i n g products i n d i c a t e d no p - p h e n y l ­
phenacyl e s t e r s were p re sen t . This experiment was not s t r i c t l y i n d i c a ­
t i v e t ha t no v o l a t i l e a c i d s were produced, as the s u c c e s s f u l p repara t ion 
of p -phenylphenacy l d e r i v a t i v e s i s h i g h l y dependent upon hav ing the 
c o r r e c t pH. 
From the same a c i d i c h y d r o l y s i s , the r e a c t i o n mixture was then 
made b a s i c a n d d i s t i l l e d i n t o 6 N h y d r o c h l o r i c a c i d . E v a p o r a t i o n o f t h e 
s o l v e n t s gave a r e s i d u e t h a t had an R ^ va lue i d e n t i c a l t o t ha t o f 
methylamine i n s e v e r a l s o l v e n t sys tems . 
An a c i d i c h y d r o l y s i s was then c a r r i e d out us ing hexane-washed 
X-5108 ( H + ) and 2 N s u l f u r i c a c i d under r e f l u x cond i t i ons i n order t o 
i n v e s t i g a t e the n o n v o l a t i l e p roduc t s . These were found t o be very 
complex by t i c . 
A mild b a s i c h y d r o l y s i s us ing hexane-washed X-5108 ( H + ) and 0.1 N 
sodium hydroxide was then c a r r i e d ou t . The v o l a t i l e e f f l u e n t o f the 
r e a c t i o n was t rapped with 2,4 d in i t ropheny lhydraz ine r e a g e n t , and the 
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r e s u l t a n t ye l low needles were i d e n t i f i e d as i sobu tyra ldehyde 2,4 
d in i t rophenylhydrazone by comparison o f me l t i ng p o i n t s and nmr s p e c t r a . 
This would seem t o i n d i c a t e t ha t a r everse a l d o l condensat ion was 
t a k i n g p l a c e during the r e a c t i o n as i n d i c a t e d i n Equat ion 2 . 
0 OH C H 3 0 0 
II I / OH - II 11 
R — C — C H „ — C — CH „ , ) C - C H . + C (2) 
\ V / 3 / \ ^CH 
CH R H CH 
C H 3 
The r e a c t i o n mixture from t h i s mi ld b a s i c h y d r o l y s i s was then 
n e u t r a l i z e d and e x t r a c t e d with chloroform. The r e s idue demonstrated 
s e v e r a l w e l l - r e s o l v e d GC peaks . I t was d e s i r e d t o o b t a i n GC-MS o f 
these peaks ; the sample was sen t f o r t h i s d e t e r m i n a t i o n , but was l o s t 
i n t r a n s i t . 
A b a s i c h y d r o l y s i s was then c a r r i e d out us ing h i g h l y p u r i f i e d 
X-510 8 ( H + ) and 6 N sodium hydrox ide . I t was hoped t o i s o l a t e the 
methylamine hydroch lo r ide from the d i s t i l l a t e f o r mass spec t romet ry , 
but a l though the n i n h y d r i n - p o s i t i v e m a t e r i a l was observed to be present 
by t i c , i s o l a t i o n was not p o s s i b l e . Methylamine hydroch lo r ide subl imes 
e a s i l y and i s d e l i q u e s c e n t , and these p r o p e r t i e s would make i t d i f f i c u l t 
t o i s o l a t e . An attempt was a l s o made t o ob ta in the mass spectrum by 
t l c - M S , but only the background from the s i l i c a g e l HF ^ p l a t e was 
observed. (Samples from s i l i c a g e l p l a t e s e x h i b i t backgrounds t h a t have 
a t y p i c a l hydrocarbon d i s t r i b u t i o n o f i o n s , as w e l l as s i l i c o n e i o n s . ) 
The mixture i n the d i s t i l l i n g f l a s k was then made a c i d i c and d i s ­
t i l l e d , t o a s c e r t a i n whether v o l a t i l e a c i d s were produced. The 
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d i s t i l l a t e was made b a s i c and the s o l v e n t s were evapora ted ; the r e s idue 
was t r e a t e d wi th p-phenylphenacyl bromide t o convert any a c i d s present 
t o t h e i r p -phenylphenacy l e s t e r s . The products ob ta ined from t h i s 
r e a c t i o n gave GC t D t ha t corresponded t o the t_ o f p -phenylphenacyl 
a c e t a t e ( r e l a t i v e peak area 8 . 6 ) and p-phenylphenacyl b u t y r a t e ( r e l a t i v e 
peak a rea 1 ) . In a d d i t i o n , t r a c e s o f p-phenylphenacyl propionate and 
p -phenylphenacy l i s o b u t y r a t e were observed. 
The r e s idue remaining i n the d i s t i l l i n g f l a s k was d i l u t e d wi th 
water and a c i d i f i e d . The m a t e r i a l was e x t r a c t e d wi th chloroform. 
Evapora t ion o f the chloroform l a y e r y i e l d e d 13 mg o f a ye l low m a t e r i a l , 
which was t r e a t e d wi th 2,2-dimethoxypropane and two drops o f concen­
t r a t e d h y d r o c h l o r i c a c i d t o conver t any a c i d i c m a t e r i a l present t o 
methyl e s t e r s . 
Gas chromatography of the product was c a r r i e d ou t , but only a 
l a r g e a g g r e g a t i o n o f unresolved peaks was observed. 
T h e o r i g i n a l i n t e n t o f t h e p y r o l y s i s o f X - 5 1 0 8 w a s t o i s o l a t e a 
24 
major v o l a t i l e product tha t had been produced b y an e a r l i e r p y r o l y s i s . 
At a column temperature o f 1 0 0 ° ( 6 f t 3% S E - 3 0 ) a peak o f s i g ­
n i f i c a n t l y g r e a t e r a rea than surrounding peaks appeared a t 5 .0 . A 
GC-mass spectrum was obta ined from t h i s peak. A z i n c dust d i s t i l l a t i o n , 
a sodium hydroxide f u s i o n , and a se lenium dehydrogenat ion had a l s o been 
c a r r i e d ou t , and the product desc r ibed above had apparent ly been pro-
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duced i n a l l th ree r e a c t i o n s , as observed by GC-MS. 
The peaks i n the mass spectrum were observed at m/e ( r e l a t i v e 
i n t e n s i t y > 1) 138 ( 9 ) , 123 ( 3 ) , 121 ( 2 ) , 119 ( 2 ) , 110 ( 3 ) , 109 ( 2 ) , 
95 
107 ( 2 ) , 96 ( 8 ) , 95 (100) , 93 ( 2 ) , 91 ( 3 ) , 81 ( 3 ) , 71 ( 3 ) , 69 ( 2 ) , 
-CO 
m/e 9 5 
CEO 
(3) 
^ 0 ^ + 
m/e 67 
68 ( 4 ) , 67 ( 4 6 ) , 66 ( 3 ) , 65 ( 8 ) , 63 ( 3 ) , 58 ( 4 ) , 57 ( 3 ) , 55 ( 6 ) , 53 ( 4 ) , 
52 ( 5 ) , 51 ( 6 ) , 44 ( 6 ) , 43 ( 1 7 ) , 42 ( 5 ) , 41 ( 3 6 ) , 40 ( 4 ) , 39 ( 2 2 ) , and 
38 ( 3 ) . Peaks below 38 were not counted. 
The mass spectrum bears c e r t a i n resemblances t o mass s p e c t r a o f 
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f u r a n s , and the p o s s i b i l i t y o f a furanoid compound i s a t t r a c t i v e from 
a g e n e t i c po in t o f v iew, s i n c e aromat ic compounds are f r equen t ly 
p y r o l y s i s p roduc t s . 
The gas chromatographic r e s u l t s i n d i c a t e t ha t the compound must 
be o f low molecu la r we igh t . Hence, m/e 138 seems t o be reasonable f o r 
the molecu la r i o n . An ion then occurs at m/e 123 (M-15) . The base peak 
i n the spectrum, m/e 95 , i s M-43. The next abundant ion occurs at m/e 
67, and i s formed from the ion at m/e 95 by l o s s o f 28 mass u n i t s , as 
i n d i c a t e d by a metas tab le peak a t m/e 4 7 . 5 . F a i r l y abundant ions were 
a l s o observed at m/e 4 3 , 41 , and 39 (43 = or C ^ O ; 41 = C ^ ; 
39 = C H , thought t o be cyc lopropyl ium ion der ived from the furan 
r i n g ) . The l o s s o f 28 mass u n i t s from the base peak may be l o s s o f 
e i t h e r carbon monoxide or e t h y l e n e . I f l o s s o f carbon monoxide o c c u r s , 
then the s t r u c t u r e o f the ions at m/e 9 5 and 67 would be as shown i n 
Equat ion 3. 
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The l o s s o f 43 mass u n i t s could then be ass igned to l o s s o f 
CH. 
+ CH„ = CH, 
CH, 
CH, 
CH, 
(4) 
OH 
t 
m/e 110 
I f a 3-fury1 compound r a the r than a a- fury1 compound were p r e s e n t , t h i s 
rearrangement would s t i l l occu r . 
I f a - i s o b u t y r y l f u r a n were p r e s e n t , however, no y-hydrogen would 
be a v a i l a b l e fo r t h i s rearrangement. I t i s t o be noted tha t i n the 
known spectra of furans, very few abundant ions are p re sen t ; t h i s i s 
t rue o f the unknown product a l s o . 
In a d d i t i o n t o the p o s s i b i l i t y o f an i s o b u t y r y l f u r a n , a furan 
t ha t could l o s e e thy lene from the ion at m/e 95 must a l s o be cons ide red . 
In t h i s c a s e , the ion at m/e 95 would be Ij^  jJ—CH CH^. There are then 
th ree p o s s i b i l i t i e s f o r the parent mo lecu l e ; these are I , I I , and I I I . 
I I I I I 
p ropyl or i s o p r o p y l groups . The former p o s s i b i l i t y i s e x c l u d e d , as a 
25 
spectrum o f a known sample o f t h i s compound e x h i b i t s an abundant 
McLaffer ty rearrangement peak at m/e 110, which i s about 50% o f the 
base peak (m/e 9 5 ) . The rearrangement i s shown i n Equat ion 4. 
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S t r u c t u r e I might be e l i m i n a t e d because one would expect a r e l a ­
t i v e l y s t rong abundance o f the M-15 ion (m/e 123) and the presence o f 
an abundant ion at m/e 43. I t i s not p o s s i b l e t o make a c l e a r cho ice 
between I I or I I I on the b a s i s o f t h i s spectrum. 
These i n t e r p r e t a t i o n s must be regarded as h i g h l y s p e c u l a t i v e 
i n the absence o f fu r the r da t a . I t should be noted t h a t the ion a t m/e 
67 i n the s p e c t r a o f known furans i s not u s u a l l y as abundant as i s 
i n d i c a t e d i n the spectrum o f the p y r o l y s i s product . However, s i n c e 
abundances o f ions depend upon many v a r i a b l e s , t h i s f a c t o r was not con­
s i d e r e d grea t enough t o exc lude a furanoid s t r u c t u r e . 
I t was thought t h a t i f the p y r o l y s i s were repeated and t h i s com­
pound could be c o l l e c t e d , then a d d i t i o n a l s p e c t r a l data cou ld be de te r ­
mined and the compound cou ld be i d e n t i f i e d . 
When X-510 8 (Na + ) was p y r o l y z e d , aga in however, a very l a r g e 
number o f compounds were ob ta ined . I t must be s a i d t ha t the exac t 
cond i t ions o f the previous experiments were not known. 
Employing a p r epa ra t i ve GC column, i t was p o s s i b l e t o o b t a i n 
th ree peaks o n l y : two o f these compounds were c o l l e c t e d . The column 
employed (20 f t 30% SE-30) was so r e t e n t i v e t ha t only very v o l a t i l e 
m a t e r i a l s would be expected t o be e l u t e d . 
The nmr spectrum o f f r a c t i o n 2 was i d e n t i c a l t o t ha t observed f o r 
methyl i s o p r o p y l k e t o n e , p lus i m p u r i t i e s (e.g.j e the r ) and the re fo re was 
s t r o n g l y s u g g e s t i v e t ha t methyl i s o p r o p y l ketone was present i n the 
p y r o l y s a t e . The genes i s o f t h i s compound i s unknown at t h i s t i m e . 
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O x i d a t i o n s o f X-5108 (H ) with potassium permanganate were c a r ­
r i e d ou t . The f i r s t r e a c t i o n was undertaken i n order t o observe whether 
any d i c a r b o x y l i c a c id s were produced. The r e a c t i o n was c a r r i e d out i n 
aqueous s o l u t i o n ; the X-5108 ( H + ) was made s o l u b l e by the a d d i t i o n o f 
sodium b i ca rbona t e s o l u t i o n . The compound r eac t ed wi th the permanganate 
very r a p i d l y ; oa. 22 moles o f permanganate per mole o f X-5108 were con­
sumed. Th i s was a s u r p r i s i n g f i n d i n g , as e x t r a p o l a t i o n o f the hydrogen­
a t i o n curve (F igure 1) i n d i c a t e d t ha t f i v e moles o f hydrogen per mole o f 
X-510 8 were consumed. I t must be remembered, however, t ha t these are 
two d i f f e r e n t types o f r e a c t i o n s , and t h a t X-5108 con ta ins many o x i -
d i z a b l e groups . 
E the r e x t r a c t s o f the a c i d i f i e d s o l u t i o n y i e l d e d m a t e r i a l t ha t 
only e x h i b i t e d one Rp va lue t ha t was p o s i t i v e t o bromocresol green 
r eagen t ; t h i s Rp va lue corresponded t o t ha t observed f o r malonic a c i d . 
Another o x i d a t i o n was undertaken i n order t o observe v o l a t i l e 
and n o n v o l a t i l e p roduc t s . The same procedure was employed, except 
h i g h l y p u r i f i e d X-5108 ( H + ) was used f o r t h i s r e a c t i o n . The s o l u t i o n 
r e s u l t i n g from the r e a c t i o n was f i l t e r e d , a c i d i f i e d , and d i s t i l l e d ; the 
d i s t i l l a t e was made b a s i c and the so lven t was evapora ted . The r e s idue 
was t r e a t e d wi th p-phenylphenacyl bromide i n order to conver t any a c i d s 
present to t h e i r p -phenylphenacyl e s t e r s fo r gas chromatographic 
a n a l y s i s . 
A comparison o f the t o f the products ob ta ined from the prev ious 
r e a c t i o n wi th those o f s tandard p-phenylphenacyl e s t e r s o f a c e t i c , 
p r o p i o n i c , i s o b u t y r i c , and b u t y r i c a c id s i n d i c a t e d t h a t p -phenylphenacyl 
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a c e t a t e and p-phenylphenacyl b u t y r a t e had been produced as a r e s u l t o f 
the permanganate o x i d a t i o n . 
The r e s idue remaining i n the d i s t i l l i n g f l a s k was e x t r a c t e d with 
chloroform to ob ta in the n o n v o l a t i l e p roduc t s . The r e s u l t i n g f o u l -
s m e l l i n g m a t e r i a l was t r e a t e d wi th 2,2-dimethoxypropane and h y d r o c h l o r i c 
a c i d to convert any ac id s present t o t h e i r methyl e s t e r s . 
Gas chromatography o f the r e s u l t i n g m a t e r i a l y i e l d e d about 30 
peaks t h a t were unable to be complete ly r e s o l v e d . S e v e r a l GC-mass 
s p e c t r a were obta ined from the more in t ense p e a k s , but i n most o f the 
s p e c t r a i t was obvious t h a t a mixture was p resen t . The mass spectrum 
o f the most abundant component o f the mixture (as evidenced by GC) 
appeared t o be t ha t o f a s i n g l e compound; t h i s spectrum i s g iven as 
P l a t e 3. 
The i on m/e 143 i s the ion observed at h i g h e s t mass. I f no 
n i t r o g e n i s p r e s e n t , then a molecular ion i s not observed. ( I t does 
not seem l i k e l y t ha t n i t r ogen i s present from cons ide r a t i on o f the 
genes i s o f the m o l e c u l e . ) S ince the l o s s M-15 i s a common occu r r ence , 
a molecu la r ion at m/e 158 might be p o s t u l a t e d . Losses from t h i s ion 
to 143 (M-CH ) , 111 ( M - C H 3 - C H 3 O H ) , and 99 (M-59, CHgOC-0) are l o g i c a l 
and expected fo r a methyl e s t e r . An ion a t m/e 59 i s p re sen t ; the 
presence o f an ion at m/e 87 and the absence o f an ion a t m/e 74 sug­
g e s t s t ha t the s t r u c t u r e 
0 
C H 3 C — C H — 
C H 3 
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i s p r e s e n t ( t h e i o n a t m/e 7 4 , a r i s i n g f r o m a M c L a f f e r t y r e a r r a n g e m e n t , 
OH + 
has t h e s t r u c t u r e [ C H 0 C = C H ] ' . 
o Z. 
T h e b a s e p e a k o f t h e s p e c t r u m i s m/e 7 2 . A n a b u n d a n t i o n a t m/e 
43 i s a l s o p r e s e n t . I n Scheme 1, t h e g e n e s i s o f t h e s e i o n s i s p o s t u ­
l a t e d . 
Scheme 1. 
CH, 'CH 
C H , 
HO 
C H . •CH 
CH-
/ 
\ 
m/e 72 
CH — c = 0 + CH-
C H , 
m/e 43 
T h e s t r u c t u r e o f t h e p a r e n t m o l e c u l e w o u l d t h e n b e I V . 
0 0 
II II 
C H . — C — C H — C H — C — O C H , 
C H 3 C H 3 
C H 3 C H 2 C — C H 2 — C H — C — 0 C H 3 
C H . 
I V V 
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However, s t r u c t u r e IV would be expected t o undergo a McLaffer ty 
0 
0 II 
However, i n the absence o f o ther s p e c t r a l d a t a , no conc lus ions 
can be made from the a v a i l a b l e da t a . 
C a t a l y t i c hydrogenat ions o f X-5108 were c a r r i e d out both t o 
observe the amount o f hydrogen up take , and t o i n v e s t i g a t e the r e a c t i o n 
p roduc t s . 
I t was found t h a t , us ing 75% a c e t i c a c i d as the hydrogenat ion 
s o l v e n t , ea. 5 moles o f hydrogen per mole o f X-5108 (Na + ) was absorbed. 
rearrangement t o form an ion a t m/e 88 i n v o l v i n g the e s t e r ca rbony l . 
2 6 
S t u d i e s have shown tha t the p r o c l i v i t y f o r McLaffer ty r e ­
arrangements i n a molecule having both e s t e r . a n d carbonyl func t ions i s 
about equal f o r each group at 70 eV. There are a l s o no s t e r i c f a c t o r s 
present t ha t would h inder rearrangement. 
S t r u c t u r e V i s a t t r a c t i v e i n t ha t i t has no y-hydrogen a v a i l a b l e 
fo r rearrangement , but the spectrum l a c k s the expected M-29 ion and an 
ion at m/e 57. 
One might a l s o s p e c u l a t e t h a t a ketone i s not p r e s e n t , and a 
t e t rahydrofuran s t r u c t u r e g i v e s r i s e t o the ion at m/e 72 as shown i n 
Equat ion 5. 
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As the uv and nmr spectra indicate a considerable amount of unsatura-
tion in the molecule, these results were not surprising. 
The experiments had been carried out using the antibiotic as 
14 
received. At that time, the presence of lipid impurities was not 
known and this fact obscured the identification of the true products. 
Consequently, these impurities were isolated: a crystalline 
mixture of stearic and palmitic acids was obtained. 
Subsequent hydrogenations using 9 5% ethanol and in water failed 
to yield any crystalline or homogeneous material; in either reaction 
less hydrogen was absorbed per equivalent of X-510 8 (Figures 2 and 3) 
than in the reaction using acetic acid. 
A hydrogenation using a methanol-water solvent yielded a white, 
waxy fraction. Gas chromatography of the material yielded ten peaks; 
the fraction appeared to be paraffinic in nature from the ir spectrum 
(29 50, 2865, 1464 k) and the nmr spectrum (x 8.78 and 9.1, relative area 
12:1). 
When the log t_. of the components was graphed against carbon 
K 
number, a straight line resulted. These t_ were compared with those of 
K 
standard n-alkanes. Graphical interpolation between compounds of 
comparable t n indicated the presence of n-C H n-C_QH , n-C H , 
R 21 ob 2o bo _y bU 
"-
C30H62' n-C31H64' n-C32H66> "-C33H68' a n d n - C 35 H 7 2 -
A GC-mass spectrum was not able to be obtained; therefore a mass 
spectrum was obtained of the mixture. A typical hydrocarbon ion dis­
tribution was observed, with ion clusters spaced 14 mass units apart at 
m/e 43, 57, 71, 85, 99. . . . The ion observed at highest mass was 
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m/e 621; t h i s sugges t s t ha t ^ " C ^ g ^ g ^ might be the compound present o f 
h i g h e s t molecu la r we igh t . 
The p o s s i b i l i t y seemed remote tha t these h igh molecu la r weight 
n -a lkanes cou ld have a r i s e n from X-5108. However, t o i n v e s t i g a t e t h i s 
p o s s i b i l i t y , a sample o f h i g h l y p u r i f i e d X-5108 ( H + ) was hydrogenated 
us ing the same c o n d i t i o n s , and the products were sub j ec t ed t o the same 
i s o l a t i o n procedures . No p a r a f f i n - l i k e m a t e r i a l was ob ta ined . 
I t was hoped t ha t c a t a l y t i c hydrogenat ion o f X-5108 fo l lowed by 
l i t h i u m aluminum hydr ide r educ t ion o f the products would r e s u l t i n 
s imple compounds, perhaps a l c o h o l s . A c c o r d i n g l y , these r educ t ions 
were c a r r i e d ou t . 
The f i r s t s e q u e n t i a l r educ t ion was accomplished us ing X-5108 
( H + ) . A f t e r c a t a l y t i c hydrogenat ion and l i t h i u m aluminum hydr ide reduc­
t i o n o f X-5108 ( H + ) , a brown o i l was ob ta ined . T r i t u r a t i o n o f t h i s o i l 
wi th n-hexane y i e l d e d a c o l o r l e s s o i l ; gas chromatography demonstrated 
t h a t t h i s o i l was a complex mix ture . 
The h e x a n e - i n s o l u b l e m a t e r i a l was a l s o sub j ec t ed t o GC. Reten­
t i o n t imes occurred which sugges ted a homologous s e r i e s as evidenced by 
a graph o f l o g t - vs. carbon number. These t_ were compared wi th those 
o f n - p a r a f f i n s ; a s u r p r i s i n g s i m i l a r i t y o f t occur red . One would have 
K 
expected a l l n - p a r a f f i n s , i f any were p r e s e n t , t o have been e x t r a c t e d by 
n-hexane . I t i s p o s s i b l e t ha t these v o l a t i l e m a t e r i a l s were compounds 
such as n - a l c o h o l s whose s i m i l a r i t y i n t_ was merely c o i n c i d e n t a l . 
In a second r e d u c t i o n , X-5108 ( H + ) was reduced as p r e v i o u s l y 
d e s c r i b e d . In t h i s procedure , the f i l t e r cake was d i s s o l v e d i n 10% 
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s u l f u r i c a c i d and the r e s u l t i n g s o l u t i o n was e x t r a c t e d with 1-butanol : 
t h i s brown, gummy e x t r a c t was kept separa te from the pa l e ye l low gum 
obta ined from the f i l t r a t e . 
The brown gum was t r i t u r a t e d wi th n-hexane; evapora t ion o f the 
hexane y i e l d e d a c o l o r l e s s o i l t h a t demonstrated only one GC peak. 
The h e x a n e - i n s o l u b l e r e s idue demonstrated seven peaks ; GC-MS 
da ta were ob ta ined fo r these peaks . 
The mass spectrum o f the f i r s t compound e l u t e d e x h i b i t e d ions a t 
h i g h e s t mass m/e 19 3 and 194. I t seems u n l i k e l y t h a t e i t h e r o f these i s 
27 
the molecu la r ion by app ly ing the " l o g i c a l mass d i f f e r e n c e s " t e s t . I f 
t hese ions are h igh molecu la r weight a r t i f a c t s , then p o s s i b l y m/e 156 i s 
the molecular i o n . (Because o f the t_, o f t h i s peak, t h i s would seem a 
more l i k e l y cho ice f o r the molecu la r i o n . ) One would then observe' a 
l o s s o f 43 mass u n i t s t o m/e 113, the base peak, and a l o s s o f 57 mass 
u n i t s t o m/e 99 , the second l a r g e s t peak in the spectrum. 
These ions could a r i s e from a s a tu ra t ed branched hydrocarbon, a 
c y c l i c e t h e r , or a c y c l i c a l c o h o l f u n c t i o n . There are o ther i s o h a r i c 
p o s s i b i l i t i e s , but the r e d u c t i v e cond i t i ons employed make the s t a t e d 
cho ices more r e a l i s t i c . The nature o f the low mass ion r eg ion (absence 
o f the ion s e r i e s ( 3 1 , 45 , 59, 73 , 87, . . . ) does not seem t o i n d i c a t e 
the presence o f an a c y c l i c a l c o h o l . 
I f t h i s spectrum were t ha t o f a hydrocarbon, one would expect a 
h ighe r abundance o f low mass i o n s . The ion at m/e 56 must be con­
s i d e r e d ; ions having t h i s m/e u s u a l l y are not abundant i n the s p e c t r a 
o f s a t u r a t e d hydrocarbons . 
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I f one p o s t u l a t e s a c y c l i c e the r o f the s t r u c t u r e V I , then m/e 
113 could a r i s e by a mechanism as shown in Equat ion 6. A mechanism 
such as t h a t shown i n Equat ion 7 could p o s s i b l y then g i v e r i s e t o m/e 
56. 
CH 2CH 3 + R, (6) 
CH 2CH 3 
V I m/e 113 
A d i s c u s s i o n o f the f ragmentat ion pa t t e rns o f c y c l i c a l c o h o l s i s 
2 8 
provided by B u d z i e k i e w i c z , D j e r a s s i and W i l l i a m s . I f one may gener­
a l i z e the d i s c u s s i o n , Equat ion 8 may be a g e n e r a l f ragmentat ion p a t t e r n : 
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In t h i s c a s e , i f R. + R + R = 45 , an ion o f m/e 99 would o c c u r , and 
J- dC O 
i f R 2 + R 2 + R 3 = 59 ( e . g . , R = E t , R 2 = Me, R g = Me) an ion o f m/e 
113 would o c c u r . For example, a p o s s i b l e s t r u c t u r e would be s t r u c t u r e 
V I I . However, no fu r the r i n t e r p r e t a t i o n i s p o s s i b l e i n the absence o f 
fu r the r d a t a . 
C H 3 C H 2 C H 2 
C H 2 C H 3 
V I I 
The next GC peak to cons ider (No. 3) has m/e 69 as i t s base 
peak; peaks a t h i g h e s t mass occur a t m/e 225 (9%) and m/e 226 (6%). 
I f one cons ide r s m/e 226 on the molecu la r i o n , a l o g i c a l l o s s o f M-15 
occurs t o m/e 211 (28%). From the presence o f the abundant low mass 
ion s e r i e s a t m/e 41 , 55 , 69 , 83 , and the presence o f an i on at 
m/e 56, one can sugges t t ha t a c y c l i c molecule i s present ( e x c l u d i n g 
unsa tura ted s p e c i e s ) . The presence o f the abundant odd -e l ec t ron ion a t 
m/e 126 a l s o po in t s t o a c y c l i c molecu le . From t h i s mass spectrum i t 
can be s a i d only t ha t p o s s i b l y a c y c l i c molecule with one or more 
hydroxy and/or e the r f u n c t i o n a l i t i e s i s p resen t . 
Peak No. 4 appears t o be s i m i l a r t o the mass spectrum o f d i d e ­
hydro X ( P l a t e 1 4 ) . This i s unexpected because o f the o r i g i n o f the 
p r o d u c t s , but i t may be t ha t didehydro X i s d i f f i c u l t t o r educe , s i n c e 
i t was found t o occur a long wi th compound X (see p . 6 6 ) . 
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Peak No. 5 and Peak No. 6 are essentially similar; in both cases 
the base peak occurs at m/e 142 and an abundant peak occurs at m/e 114. 
There are peaks in the spectra that are similar to those of didehydro 
X; this could be due to a separator tailing effect (very common in the 
29 
Llewellyn separator ) since the GC peaks were well separated. The 
peaks occurring at highest masses (m/e 392, 315) appear to be due to 
"column bleed" from the OV-17 column. From the appearance of the other 
peaks in the spectrum, one may only suggest that a cyclic compound with 
more than one oxygen function is present. Although the two abundant 
ions at even mass (m/e 142, 114) might lead one to suspect the presence 
of nitrogen, the lack of other even-mass peaks makes this possibility 
tenuous. 
A standard GC run of the pale yellow gum obtained from the fil­
trate of the reduction indicated that a considerable quantity of mate­
rial of low molecular weight was present. Consequently, the material 
was injected into a Porapak Q column, yielding only one peak. Retention 
times of this peak with those of low molecular weight alcohols were com­
pared; the t_, of sec-butyl alcohol was very similar (that of isobutyl-
alcohol was definitely different). Injection of a mixture of the yellow 
material and see-butyl alcohol yielded only one peak. Injection of a 
mixture of the yellow material and isobutylalcohol yielded two peaks. 
There might be objections to the conclusion that sec-butyl 
alcohol was present, as no further evidence was able to be obtained. 
Crystalline material had been found in the products of catalytic 
hydrogenation of X-5108, and it was desired to obtain optimum methods 
10 8 
f o r producing and p u r i f y i n g t h i s compound f o r s t r u c t u r a l s t u d i e s . I t 
was found t h a t the m a t e r i a l was e f f i c i e n t l y produced by hydrogenat ion 
under p r e s s u r e . 
S e v e r a l t reatments wi th carbon, fo l lowed by s i l i c i c a c i d and/or 
s i l i c i c ac id -ca rbon chromatography gave a m a t e r i a l which could then be 
fu r the r p u r i f i e d by c r y s t a l l i z a t i o n s from methanol-water . 
The whi te needles ob ta ined from the r e c r y s t a l l i z a t i o n s gave only 
one t i c s p o t . A n a l y t i c a l da ta i n d i c a t e d t ha t the formula was C
 C H 0 
lb _ o o 
(mw 300) ; h igh r e s o l u t i o n mass s p e c t r a l da ta confirmed t h i s f a c t . A 
s a p o n i f i c a t i o n equ iva l en t o f 432 was o b t a i n e d , i n d i c a t i n g 0.69 groups . 
I t i s unusual fo r a s a p o n i f i c a t i o n equ iva l en t t o be so low; perhaps a 
group tha t i s d i f f i c u l t l y s a p o n i f i a b l e i s present i n the molecu le . The 
a c t i v e hydrogen a n a l y s i s gave a va lue o f 1.36% (4.08 a c t i v e hydrogens ) . 
This va lue i s h igh i f one cons iders t h a t , i f one e s t e r or l a c t o n e group­
ing i s present i n the m o l e c u l e , then a maximum o f three hydroxy l groups 
cou ld be p r e sen t . In some c a s e s , however, hydrogens alpha t o an e s t e r 
l i n k a g e can sometimes be i n d i c a t e d by the Z e r e w i t i n o f f method, as prev­
i o u s l y d i s c u s s e d . 
The c7-methyl a n a l y s i s was 7.84%, i n d i c a t i n g at l e a s t two groups . 
EtOH A uv absorp t ion f o r compound X occurred a t X 217 nm, e 1200. r
 max ' 
The i r (KBr p e l l e t ) absorp t ion at 3559 k i n d i c a t e s the presence o f 
hydroxyl g roups ; the absorp t ion at 1751 k i s s u g g e s t i v e o f a s a t u r a t e d 
e s t e r or a s a t u r a t e d l a c t o n e , which i s c o n s i s t e d wi th the uv da t a . 
I t i s u n l i k e l y t h a t another type o f carbonyl func t ion i s present 
i n the m o l e c u l e , as the compound arose under perhydrogenat ion cond i t i ons . 
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The absorp t ion at 16 39 k i s probably due t o wate r , as t h i s absorp t ion 
does not occur i n the i r spectrum o f X i n chloroform s o l u t i o n . The 
absorp t ions i n chloroform show a s l i g h t hypsochromic s h i f t , wi th the 
s h i f t o f the ca rbonyl absorpt ion be ing the most pronounced, t o 1779 k . 
In t h i s r eg ion o f the i r spectrum, absorp t ions due t o ^ - l a c t o n e s are 
observed. S ince s o l u t i o n s p e c t r a are g e n e r a l l y more r e l i a b l e f o r 
30 
c o r r e l a t i o n s , t h i s i s very s u g g e s t i v e t h a t a y - l a c t o n e f u n c t i o n a l i t y 
i s present i n the molecu le . 
Nmr s p e c t r a (100 MHz) o f compound X were obta ined both i n deu­
t e r o c h l o r o f orm s o l u t i o n and i n pyridine-ci^ s o l u t i o n . Whereas the T 
va lues obta ined from the spectrum i n deuterochloroform are more s u i t a b l e 
f o r c o r r e l a t i o n s , the spectrum obta ined us ing pyridine-ci^. gave more 
i n fo rma t ion . S e v e r a l o f the absorp t ions i n the spectrum o f compound 
X i n p y r i d i n e - ^ are s h i f t e d downfield from the p o s i t i o n observed us ing 
deuterochloroform, n o t a b l y , some o f the methyl a b s o r p t i o n s . S h i f t s t o 
lower fields upon going from a nonpolar to a polar solvent have been 
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a t t r i b u t e d t o the formation o f " c o l l i s i o n complexes" between s o l u t e 
and p o l a r s o l v e n t , where the s o l u t e con ta ins groups ( e . g . p o l a r groups 
such as ca rbonyl or hydrogen-bonding groups) capable o f i n t e r a c t i o n wi th 
the s o l v e n t . Th i s phenomenon has been u t i l i z e d i n the s t e r o i d f i e l d t o 
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c l a r i f y s p e c t r a hav ing many absorp t ions due t o methyl groups . 
In the deuterochloroform s o l u t i o n , the only obvious m u l t i p l e t s 
were a q u i n t e t at T 8.22 (2H) and a t r i p l e t at T 7.42 ( I H ) . These two 
absorp t ions were apparent ly coupled t o protons at h ighe r f i e l d as i n d i ­
ca ted by the s l a n t o f the m u l t i p l e t s . 
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Two sharp absorptions at T 9.05 and 9.17 were observed in the 
region T 8.96-9.27 (9 H). The spacing between these absorptions was 
observed to be 12.5 Hz at 100 MHz and 8.0 Hz at 60 MHz, demonstrating 
that these absorptions were not components of a multiplet. The sharp­
ness of the absorptions indicates that these two absorptions are 
singlets, ascribable to isolated methyl groups or to a cyem-dimethyl 
group. 
The region T 8.50-8.96 (11 H) (deuterochloroform solution), 
indicating protons attributable to — C H 2 — and — C H ^ , was complex. 
The absorptions that occurred for the pyridine-cfr- solution gave 
further multiplicities. A 3 H absorption at T 9.15 was observed to be 
a distorted triplet by expansion of the region 60-140 Hz. From the 
expansion, six distinct absorptions, at T 8.96, 8.89, 8.83, 8.78, 8.76, 
and 8.69, were also observed, but no unambiguous multiplicity could be 
inferred from these absorptions. 
It was observed, however, from the expansion, that the region 
x 8.62-8.18 Hz contained 4 H, while the region x 9.38-8.62 contained 
16 H (areas measured by planimetry). 
It was noted also that the two apparent singlet methyl groups had 
been shifted downfield by oa. 0.3 Hz which is in the range (0-0.3 Hz) 
31 
generally observed for solvent shifts. 
Since one of the methyl groups had not experienced a solvent 
shift, it may be concluded that the two singlet methyl groups are near 
a polar center in the molecule where a "collision complex" may be 
formed, and that one of the methyl groups is remote from this center. 
Ill 
The q u i n t e t p r e v i o u s l y observed occurred at T 7.90 (2H) i n the 
pyridine-t i j- s o l u t i o n . Expansion gave J = 7 . 5 . A s p i n - d e c o u p l i n g 
experiment i n which the qu in t e t was i r r a d i a t e d and the absorp t ions a t 
lower f i e l d were observed demonstrated t h a t the qu in t e t apparent ly was 
not coupled t o lower f i e l d p ro tons . 
There are then two p o s s i b i l i t i e s fo r the o r i g i n o f the q u i n t e t : 
s t r u c t u r e V I I I and s t r u c t u r e IX (R can be H ) . 
OR 
CH — CH — C — 
3 2 i 
• C H 2 — C H 2 — C H 2 — O R 
V I I I IX 
The p o s i t i o n o f absorption o f the qu in t e t (T 8.22) sugges t s t ha t 
i t i s 3 t o an e l e c t r o n e g a t i v e group such as hydroxy l or e the r oxygen. 
For example , the 3-methylene group i n n -p ropy l a l c o h o l absorbs at 
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x 8 .43 , whereas the 3-methylene group i n te t rahydrofuran absorbs at 
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x 8 .15 , both i n deuterochloroform s o l u t i o n . 
A cho ice may be made between s t r u c t u r e s V I I I and I X by cons ide r ­
ing the protons a t o the oxygen f u n c t i o n . A proton i n t h i s environment 
would be expec ted t o absorb a t low f i e l d ; however, there are no two-
proton low f i e l d abso rp t i ons . There a r e , however, s e v e r a l one-proton 
low f i e l d a b s o r p t i o n s . I t was s t a t e d tha t apparent ly no change was 
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o b s e r v e d i n t h e m u l t i p l i c i t i e s o f t h e l o w e r f i e l d p r o t o n s w h e n t h e q u i n ­
t e t w a s i r r a d i a t e d ; h o w e v e r , n o m u l t i p l i c i t y a t a l l c o u l d b e o b s e r v e d f o r 
t h e b r o a d a b s o r p t i o n a t x 6.12 (x 6.55 i n d e u t e r o c h l o r o f o r m ) d u r i n g t h e 
i r r a d i a t i o n e x p e r i m e n t . H e n c e , i t i s p o s s i b l e t h a t t h i s a b s o r p t i o n 
c o r r e s p o n d s t o t h e a - p r o t o n ; o t h e r a d j a c e n t h y d r o g e n s m a y c o n t r i b u t e t o 
t h e b r o a d n e s s . 
T h e p o s i t i o n o f t h i s a b s o r p t i o n i s i n t h e r e g i o n t o b e e x p e c t e d 
f o r a p r o t o n a t o a n o x y g e n f u n c t i o n ; f o r e x a m p l e , t h e a b s o r p t i o n f o r 
t h e a - h y d r o g e n i n 1,3 b u t a n e d i o l i s x 5 .97 , i n 2,3 b u t a n e d i o l , i t i s 
x 6 . 2 , a n d i n 3 - m e t h o x y b u t a n o l - l , i t o c c u r s a t x 6.45 ( a l l i n d e u t e r o -
35 
c h l o r o f o r m s o l u t i o n ) . 
T h e s e d a t a s t r o n g l y i n d i c a t e t h a t p a r t s t r u c t u r e V I I I i s p r e s e n t 
i n t h e m o l e c u l e . 
T h e r e a r e t w o d o u b l e t s t h a t o c c u r a t l o w f i e l d i n t h e p y r i d i n e -
s o l u t i o n : t h e s e a b s o r p t i o n s (1 H e a c h ) a r e a t x 5.89 a n d 5 .10. T h e y 
are s h i f t e d downfield from t h e i r r e s p e c t i v e va lues i n deuterochloroform 
s o l u t i o n (x 6.35 a n d 6 . 1 0 ) . T h e s e d o u b l e t s a p p e a r t o b e c o m e s h a r p e r 
a f t e r t h e s o l u t i o n w a s a l l o w e d t o s t a n d w i t h p y r i d i n e f o r s e v e r a l d a y s . 
E x p a n s i o n a f t e r t h i s t i m e d e m o n s t r a t e s s y m m e t r i c a l a b s o r p t i o n s , e a c h 
h a v i n g J = 4 . 0 . S p i n d e c o u p l i n g o f e i t h e r a b s o r p t i o n c a u s e d t h e o t h e r 
t o c o l l a p s e t o a s i n g l e t , d e m o n s t r a t i n g t h a t t h e t w o p r o t o n s a r e 
c o u p l e d . T h e v a l u e o f J t h e n i n d i c a t e s — C H — C H — . T h e p o s i t i o n o f 
a b s o r p t i o n i n d i c a t e s t h a t t h e p r o t o n s a r e d e s h i e l d e d b y c a r b o n - o x y g e n 
b o n d s ( — 0 — C H — C H — 0 — ) , w h e r e t h e o x y g e n m a y b e e t h e r e a l o r h y d r o x y l . 
T h e a b s o r p t i o n s a t l o w e s t f i e l d o c c u r r e d a t x 4.75 (1 H ) a n d 
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x 1.55 (1 H ) . The l a t t e r absorp t ion was observed 4- hr a f t e r sample 
p repa ra t ion but d isappeared a f t e r th ree days . (No deuterium oxide had 
been added t o the py r id ine -d^ s o l u t i o n ) . Concomi tan t ly , the absorp t ion 
at x 4.75 inc reased t o 2 H. When the s o l u t i o n was concen t r a t ed , the 
absorpt ion at x 4.75 s h i f t e d downf ie ld . This absorp t ion then disappeared 
when deuterium ox ide was added t o the s o l u t i o n . These da ta demonstrate 
t ha t the absorp t ions at x 1.5 and 4.75 are due t o h y d r o x y l i e p ro tons . 
I t i s unusual f o r a hydroxy l absorp t ion t o occur a t such low 
f i e l d (x 1 .55) ; however, i t was found t ha t p y r i d i n e s h i f t s the hydroxy l 
absorp t ion t o x 3.76 from x 6.51 i n deuterochloroform fo r e t h y l l a c t a t e . 
I t i s thought t ha t the absorp t ion at x 1.55 i n pyridine-ci,- corresponds 
to the absorp t ion at x 5.33 i n the deuterochloroform s o l u t i o n . I t i s 
a l s o unusual t ha t immediate exchange between the h y d r o x y l i c protons d id 
not take p l a c e . I t i s p o s s i b l e tha t the lower f i e l d proton i s s t r o n g l y 
hydrogen bonded: t h i s would a f f e c t both the r a t e o f exchange-and the 
position of absorption. 
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I t has been shown tha t i n t r a m o l e c u l a r hydrogen bonding s h i f t s 
the p o s i t i o n o f absorp t ion o f hydroxyl groups t o lower f i e l d . For 
example, the absorp t ion o f the h y d r o x y l i c protons o f 3-methoxy-
37 
4-hydroxyacetophenone i s a t x 3 .38 , whi le the hydroxyl absorp t ion o f 
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4 - i s o p r o p y l s a l i c y l a l d e h y d e , where hydrogen bonding i s p o s s i b l e , occurs 
a t x - 1 . 0 0 . 
The nmr spectrum o f compound X i n p y r i d i n e - ^ demonstrated o ther 
changes a f t e r the a d d i t i o n o f deuterium o x i d e . The t r i p l e t at x 7.15 
( J = 7.0) t h a t had been observed at x 7.42 i n deuterochloroform was 
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p r e s e n t 1 h r a f t e r the a d d i t i o n o f deuter ium ox ide t o the pyr id ine -c i , . 
s o l u t i o n , but d i s a p p e a r e d one day l a t e r . The p o s i t i o n o f a b s o r p t i o n was 
i n the r e g i o n f o r p r o t o n s a t o c a r b o n y l g r o u p s ; t h e r e f o r e model compounds 
were s t u d i e d i n o rder t o determine i n what types o f compounds h a v i n g 
p r o t o n s i n t h i s environment exchange would o c c u r . 
The s p e c t r a o f e t h y l a c e t o a c e t a t e and 4 - v a l e r o l a c t o n e were d e t e r ­
mined , deuter ium ox ide was added , and the s p e c t r a were determined f o u r 
days l a t e r (see Tab le 7 ) . I t was observed t h a t the methylene p r o t o n s 
between the two c a r b o n y l s i n e t h y l a c e t o a c e t a t e had exchanged a lmost 
c o m p l e t e l y . A s m a l l amount o f exchange a l s o o c c u r r e d a t the methyl 
group a t o the c a r b o n y l , and a p p a r e n t l y , some exchange o c c u r r e d a t the 
methylene group a t o the e s t e r oxygen . 
The spect rum o f 4 - v a l e r o l a c t o n e i n d i c a t e d o n l y a s m a l l amount 
o f exchange f o r the p r o t o n s a to the c a r b o n y l g r o u p . 
I t was thought t h a t a h y d r o x y l group l o c a t e d a o r 3 t o the 
c a r b o n y l f u n c t i o n might promote exchange. The model compounds e t h y l 
l a c t a t e ( X ) and t r i e t h y l c i t r a t e ( X I ) were then s t u d i e d b e f o r e and 
a f t e r the a d d i t i o n o f deuter ium ox ide ( p y r i d i n e s o l u t i o n ) . The T v a l u e s 
g i v e n below are those determined u s i n g p y r i d i n e . 
H * " 7 5 .49 
C H 3 — C — C 0 2 E t 
OH 
X 
OH T 6 . 7 7 , 6 .83 
E t 0 2 C — C H 2 — C — C H 2 — C 0 2 E t 
C 0 2 E t 
X I 
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No exchange was found to take p l a c e ten days a f t e r adding deu­
ter ium o x i d e . An a-hydroxy e s t e r could then be ru l ed out on the b a s i s 
o f the p o s i t i o n o f abso rp t ion ; i n s t r u c t u r e X I I the absorp t ion o f the 
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a-proton occurs a t T 6 .13 . I n s t r u c t u r e X I I I , however, the a-proton 
absorp t ions occur a t T 7.49 and T 7.32 (deuterochloroform s o l u t i o n ) , 
which i s i n good agreement wi th the va lue o f T 7.42 (deuterochloroform 
s o l u t i o n ) observed f o r the t r i p l e t i n compound X . 
X I I X I I I 
Conc lus ions t o be drawn from the above da ta must be p a r t l y 
s p e c u l a t i v e . F i r s t , a l though i t seems t h a t an e n o l i c 3-keto l a c t o n e 
i s the most l i k e l y cho ice fo r exchange , the i r and uv s p e c t r a r u l e out 
the presence o f t h i s f u n c t i o n a l i t y i n the mo lecu le . Furthermore, s i n c e 
the molecule arose under perhydrogenat ion c o n d i t i o n s , one would expect 
no ke to or eno l groups t o remain. Any other s t r u c t u r e s i n v o l v i n g 
unsa tura ted groups may a l s o be e l i m i n a t e d on t h i s b a s i s . 
From the p o s i t i o n o f a b s o r p t i o n , t h e n , a t e n t a t i v e conc lus ion 
might be made t ha t the par t s t r u c t u r e present i s XIV or XV. There might 
1 1 6 
b e f a c t o r s p r e s e n t s u c h a s h y d r o g e n b o n d i n g o r s t e r e o c h e m i s t r y t h a t 
c o u l d c o n t r i b u t e t o t h e e x c h a n g e . 
A n o t h e r o c c u r r e n c e w h i c h m i g h t b e c a l l e d a n o m a l o u s w a s ' o b s e r v e d 
a f t e r t h e a d d i t i o n o f d e u t e r i u m o x i d e t o t h e p y r i d i n e - ^ s o l u t i o n s . 
T h e t w o d o u b l e t s p r e v i o u s l y o b s e r v e d ( 1 0 0 M H z ) a t T 5 . 8 9 a n d 5 . 1 0 i n 
t h e p y r i d i n e - ^ s o l u t i o n w e r e t h e n o b s e r v e d a s t r i p l e t s a t s i m i l a r 
a b s o r p t i o n p o s i t i o n s . 
W h e n a s p e c t r u m w a s o b t a i n e d u s i n g t h e 60 M H z i n s t r u m e n t , t w o 
f o u r - l i n e s p e c t r a w e r e o b t a i n e d : f o r T 5 . 1 2 , e x p a n s i o n g a v e J = 4 . 0 
a n d 2 . 6 , a n d f o r T 5 . 8 3 , e x p a n s i o n g a v e J = 4 . 0 a n d 1 . 8 . 
E x p a n s i o n w a s a t t e m p t e d u s i n g t h e 1 0 0 M H z i n s t r u m e n t , b u t o n l y t w o 
t r i p l e t s w e r e o b s e r v e d . T h i s m u s t b e a t t r i b u t e d t o t h e p o o r r e s o l u t i o n 
o f t h e 1 0 0 M H z i n s t r u m e n t a t t h a t t i m e . 
S p i n d e c o u p l i n g e x p e r i m e n t s w e r e n e v e r t h e l e s s c a r r i e d o u t ; w h e n 
e a c h t r i p l e t w a s i r r a d i a t e d , t h e o t h e r c o l l a p s e d t o a d o u b l e t . E x p a n s i o n 
o f t h e d e c o u p l i n g w h e r e i n t h e a b s o r p t i o n a t T 5 . 1 0 w a s i r r a d i a t e d i n d i ­
c a t e d t h a t t h e a b s o r p t i o n a t T 5 . 8 9 c o l l a p s e d t o a d o u b l e t w i t h J = 1 . 2 . 
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From these data one may tentatively conclude that stereochemical 
H 
CH 
/ \ 
R x — 0 0R2 
XVI 
The mass spectrum of compound X is given as Plate 5; the high 
resolution mass spectrum is given as Table 6. A mass spectrum was 
obtained from deuterated compound X (Plate 7). From an examination 
of these spectra and consideration of the functional complexity of 
compound X, it is apparent that not many a priori structural assignments 
can be made; nevertheless some information may be gained. 
The molecular ion is observed at m/e 300; high resolution 
* L+2 
Lemieux found that the conformation of methyl 2-deoxy-a-
riboside in chloroform (where internal hydrogen bonding may occur) is 
different from the conformation in water; this difference was observed 
by nmr. 
factors give rise to the difference in multiplicity observed in pyridine-
M T 
CF- and deuterium oxide-pyridine-CF^ solutions. The Karplus relationship 
of coupling constant to dihedral angle could be a factor here: the 
deuterium oxide may change the conformation of the molecule by inter­
acting with it and thus change the dihedral angle between the protons. 
The implication of this conclusion then is that the low field 
protons are present in a stereospecific relationship such as that in a 
ring structure. The part structure XVI may then be suggested. 
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measurements confirm the formula as C . _ H o o 0 (observed , 300.1931; c a l c d , 
l b 2 o b 
300.1937). An expansion of the spectrum of deu te ra ted compound X (ob­
t a ined from a s o l u t i o n o f compound X i n pyridine-ci^-D^O by evapora t ion 
of the s o l v e n t s ) i n the molecular ion r eg ion i n d i c a t e d t ha t three 
deuterium atoms were p resen t . 
An ion was observed f o r compound X at m/e 299; i t s abundance was 
40% of the abundance o f m/e 300. I t was des i r ed t o e l i m i n a t e t h i s 
f ragmentat ion so as t o more a c c u r a t e l y determine the number o f deuterium 
atoms present i n the molecular ion o f deutera ted compound X ; t he re fo re 
the molecular ion reg ion o f compound X was scanned at low e l e c t r o n ener-
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g i e s . Even a t 15 eV t h i s f ragmenta t ion ( M - l ) was not suppressed. 
One may s u g g e s t , t hen , tha t a s t r u c t u r e i s present tha t l o s e s hydrogen 
very r e a d i l y upon e l e c t r o n impact—for example, a c y c l i c or s u b s t i t u t e d 
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e ther f u n c t i o n . 
An ion at m/e 282 ( C , „ H _ 0 ) i n d i c a t e s l o s s o f a molecule o f 
l b 2 b 4 
water; this transition is confirmed by a metastable peak at m/e 2 6 5 
(calcd 2 6 5 . 1 ) . Loss of water would be expected from the alcohol func­
t i o n s present i n the molecu le . 
An ion i s observed at m/e 231 (C H 0 ) , which corresponds t o 
l o s s of C^Hj^O from the parent mo lecu le . This i s confirmed by a meta­
s t a b l e peak at m/e 178 ( c a l c d 177 .9 ) . I t i s p o s s i b l e tha t t h i s i on then 
l o s e s a molecule o f water t o form the ion at m/e 213 (C H 0 ) . The 
A.Z 2 1 o 
ion at m/e 231 con ta ins only two deuterium atoms i n X - c i 3 ; t h i s i n d i ­
c a t e s tha t one o f the hydroxyl groups or tha t the exchangeable C-H group 
i s conta ined i n the fragment C^H^O. S ince i t i s obvious t h a t t h i s i on 
1 1 9 
c a n n o t r e s u l t f r o m s i m p l e c l e a v a g e , n o f u r t h e r i n f o r m a t i o n c a n b e 
e l u c i d a t e d f r o m t h i s f r a g m e n t a t i o n a t t h i s t i m e . 
A n u n u s u a l f e a t u r e o f t h e m a s s s p e c t r u m o f c o m p o u n d X i s t h e 
l a r g e n u m b e r o f a b u n d a n t o d d - e l e c t r o n i o n s . T h e s e i o n s m u s t r e s u l t f r o m 
r e a r r a n g e m e n t s o f t h e M c L a f f e r t y t y p e a n d / o r f r o m r i n g c l e a v a g e s . 
T h e f i r s t o f t h e s e i o n s o c c u r s a t m/e 2 2 8 ( C _ 2 H 2 0 0 4 ^ ' a n < ^ c o r r e ~ 
s p o n d s t o a l o s s o f C ^ H ^ O f r o m M + . I t i s n o t c l e a r w h e t h e r t h i s i o n 
g a i n s t w o o r t h r e e d e u t e r i u m a t o m s b e c a u s e o f t h e o v e r l a p w i t h m/e 2 3 1 . 
I t i s u n l i k e l y t h a t t h i s i o n c o u l d a r i s e f r o m m/e 2 8 2 ( l o s s o f C ^ H ^ ) o r 
4 5 
m/e 2 3 1 ( l o s s o f 3 H ) . L o s s o f 3 H i s r a r e l y e n c o u n t e r e d . 
T h e n e x t a b u n d a n t i o n o c c u r s a t m/e 2 0 0 ( C . - H - . - O , ) , a l o s s o f 
1 0 l b 4 
1 0 0 m a s s u n i t s ( C g H _ 2 0 ^ f r o m t h e P a r e n t m o l e c u l e . T h i s i o n c o n t a i n s 
t h r e e d e u t e r i u m a t o m s i n X-d', i t w o u l d s e e m t o f o l l o w t h a t t h e e t h e r 
o 
f u n c t i o n i s p r e s e n t i n t h e f r a g m e n t c l e a n e d . H o w e v e r , t h e p o s s i b i l i t y 
o f r e a r r a n g e m e n t s o f t h e l a b i l e d e u t e r i u m a t o m s m u s t b e c o n s i d e r e d 
4 6 
w h e n m a k i n g c o n c l u s i o n s o f t h i s t y p e . A M c L a f f e r t y t y p e r e a r r a n g e m e n t 
a s s h o w n i n E q u a t i o n 9 w o u l d r e s u l t i n e l i m i n a t i o n o f C ^ H ^ O a n c ^ r e t e n ­
t i o n o f t h r e e d e u t e r i u m a t o m s . 
D + • 
O D 
0 
0 
C 5 H 1 1 C - H + ( 9 ) 
120 
The next abundant ion occurs at m/e 182 (C H Q ) and r e t a i n s 
1 U -L M" O 
only one deuterium atom i n X - d L . A l o s s of C„H , 0 o may be l o s s o f 
3 6 14 2 
C 6 H 1 2 ° + H 2 ° ' a n d t h e c o u l c i a p i s e from the t r a n s i t i o n 300 -*• 182, 
282 182, or 200 182. However, no metas tab les are present t o v e r i f y 
any o f these t r a n s i t i o n s . 
I t must be noted tha t the ion at m/e 182 (183 i n X-d^) con ta ins 
two deuterium atoms l e s s than m/e 200 (203 i n X-d^)\ t h e r e f o r e , the ion 
at m/e 182 would have t o a r i s e from l o s s o f D 2 0 r a the r than HOD. This 
I I 
would then r equ i r e a s p e c i f i c arrangement of —C—D and —C—OD in the 
' 47 
mo lecu l e , because m a c y c l i c a l c o h o l s , i t has been shown tha t e l i m i ­
na t ion o f water t akes p l a c e by a s p e c i f i c 1 ,4 -dehydra t ion , whereas i n 
48 
c y c l i c a l c o h o l s , e l i m i n a t i o n t akes p l a c e by e i t h e r a 1,4- or a 1 ,3-
mechanism. From the ion at m/e 182 (C H 0 _ ) , a l o s s o f carbon monoxide 
1 U 14 - O 
then occurs t o form the ion at m/e 154 (CgH O ^ ) . T ^ s " t rans i t ion i s 
v e r i f i e d b y a m e t a s t a b l e p e a k a t m/e 1 3 0 . 5 ( c a l c d . 1 3 0 . 3 ) . T h e p e a k a t 
m/e 154 a l s o con ta ins only one deuterium atom i n X-cf^ {m/e 155) . 
The carbon monoxide e j e c t e d probably a r i s e s from the l a c t o n e 
r i n g of the molecu le . Sa tu ra t ed y - l a c t o n e s do not e j e c t carbon monoxide 
49 
t o any grea t e x t e n t , but the e j e c t i o n i s a f a c i l e process m a , 3 -
50 
unsa tura ted l a c t o n e s . Hence, one may sugges t t ha t the process 
i n v o l v i n g ions at m/e 182 and 154 i s of the type represented by Equa­
t i o n 10. 
1 2 1 
( 1 0 ) 
T h e n e x t a b u n d a n t i o n i s a t m/e 1 2 8 ( C - H - O , , ) . I t c o n t a i n s t w o 
6 8 3 
d e u t e r i u m a toms i n X - c f ^ , t h u s i t does n o t a r i s e f r o m l o s s o f h y d r o c a r b o n 
f r a g m e n t s f r o m t h e i o n s m/e 1 8 2 and m/e 1 5 4 . I t i s p o s s i b l e t h a t t h e 
i o n a r i s e s b y l o s s o f C ^ H ^ O f r o m m/e 2 0 0 , b u t a m e t a s t a b l e p e a k f o r 
t h i s l o s s does n o t o c c u r ; a m e t a s t a b l e peak i s o b s e r v e d a t m/e 8 0 , b u t 
t h e c a l c u l a t e d v a l u e o f 8 1 . 9 seems t o o h i g h . 
T h e i o n a t m/e 1 2 8 can t h e n l o s e c a r b o n m o n o x i d e t o f o r m m/e 
1 0 0 ( C c H o 0 _ ) . A m e t a s t a b l e p e a k a t m/e 7 8 . 2 ( c a l c d 7 8 . 1 ) c o n f i r m s t h i s 
D o z 
t r a n s i t i o n . A g a i n we may assume t h a t t h e l a c t o n e c a r b o n y l i s i n v o l v e d , 
i t s h o u l d a l s o be o b s e r v e d t h a t a c o n t r i b u t i o n t o m/e 1 0 0 i s a l s o made 
b y C 4 H 4 O 3 . 
T h e n e x t a b u n d a n t i o n i s a t m/e 8 5 . T h i s i o n has as i t s ma in 
c o n t r i b u t o r C r H 0 . C o n t r i b u t i o n s f r o m C . H . n and C . , H [ r 0 o a r e a l s o 5 9 6 1 3 4 o z 
o b s e r v e d . T h e i o n c o n t a i n s no d e u t e r i u m when compound X i s d e u t e r a t e d . 
T h e t e m p t a t i o n i s s t r o n g t o a s s i g n a s t r u c t u r e s u c h as 
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t o t h i s i o n , but the nmr da ta r u l e out the l a t t e r p o s s i b i l i t y as be ing 
present in the molecule (no — C H ^ — 0 — absorpt ion in the nmr spect rum). 
The former i s p o s s i b l e , but i t i s more l i k e l y tha t the ion a r i s e s from 
a r i n g c l eavage i n v o l v i n g e i t h e r the l a c tone oxygen or the e the r oxygen. 
The base peak in the spectrum i s the ion m/e 72 (C^H^O), which 
con ta ins one deuterium atom i n X-tcL. There are two t r a n s i t i o n s i n which 
the fragment C.,H o0 may be l o s t : 300 228 and 200 128. When con-
s i d e r i n g the f ragmenta t ions of a compound con t a in ing many heteroatoms 
capable of c a r r y i n g the charge and thus d i r e c t i n g f r agmen ta t ion , i t i s 
p o s s i b l e tha t r e t e n t i o n o f charge may be he ld by e i t h e r o f two oxygen-
c o n t a i n i n g f ragments . 
Hence, i t i s p o s s i b l e tha t m/e 72 a r i s e s from m/e 200 by e l i m i n a ­
t i o n o f C H 0 . A metas tab le ion would be expected at m/e 25.9 ( c a l c d ) ; 
b o o 
one i s observed at t h i s p o s i t i o n . I t i s t o be noted t ha t m/e 72 cannot 
a r i s e from m/e 100 by l o s s of carbon monoxide, as m/e con ta ins two 
d e u t e r i u m a t o m s i n X - c i ^ a n d m/e 7 2 c o n t a i n s o n l y o n e d e u t e r i u m a t o m 
K-dr 
Scheme 2 g i v e s mechanisms f o r both l o s s o f a n e u t r a l fragment o f 
mass 72 and formation o f the ion with m/e 72. 
Scheme 2 
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A compound tha t was present as an impuri ty i n compound X , and 
was produced from compound X by treatment with concent ra ted hydro­
c h l o r i c a c i d , was c a l l e d didehydro X . 
The formula o f the compound as a didehydro product o f compound 
X was confirmed as C H 0 by h i g h - r e s o l u t i o n mass spectrometry 
l o 24 o 
(observed , 264.1726; c a l c d , 264.1725). The didehydro compound was 
found t o be a ub iqu i tous product i n r e a c t i o n s o f compound X . A mono-
dehydro product was a l s o observed. 
I t was not p o s s i b l e t o ob ta in didehydro X i n c r y s t a l l i n e form, 
but the product having a s i n g l e spot by t i c and a s i n g l e peak by GC had 
the f o l l o w i n g s p e c t r a l d a t a . 
The i r spectrum ( P l a t e 13) below 1600 k had e s s e n t i a l l y the same 
f ea tu r e s as compound X except fo r the appearance o f a s t rong absorp t ion 
at 1673 k , a t t r i b u t a b l e to a double bond. The carbonyl ab so rp t i on , 
centered at 1760 k i n chloroform s o l u t i o n , was broadened s l i g h t l y ; the 
bathochromic s h i f t sugges t s tha t an a ,3 -unsa tura ted y - l a c t o n e f u n c t i o n ­
a l i t y has been formed. An absorp t ion due t o hydroxyl was a l s o observed. 
This was unexpected; the absorp t ion could be due t o a smal l amount o f 
water p re sen t . 
The uv absorp t ion of didehydro X occurred at 236 nm, £ 9000. A 
c a l c u l a t i o n f o r e i t h e r an endo or exo double bond fo r an a , 3,3-
s u b s t i t u t e d y - l a c t o n e r i n g system g i v e s a va lue o f 232 nm. For compari­
son , i r e s i n ( X V I I ) ^ 1 has a A o f 224 nm, l o g £ 4 .16 ; the c a l c u l a t e d 
max 
va lue f o r an a ,3- s u b s t i t u t e d y - l e L C t o n e i s 222 nm. 
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0 
0 
Hi H ^ 
'CH2OH X V I I 
The above data then i n d i c a t e tha t an a ,3-unsa tura ted y - l a - t o n e 
system i s present i n dehydro X . 
A 100 MHz nmr spectrum of didehydro X i n deuterochloroform 
( P l a t e 15) was ob ta ined . The r eg ion o f the spectrum 8.4-9 .2 x o f d i d e ­
hydro X was very much l i k e tha t of compound X , except f o r the downfield 
s h i f t s o f the two sharp absorp t ions at x 9 .05 , 9.17 i n X t o x 8 .91 , 
9.01 i n didehydro X . The s h i f t i n d i c a t e s tha t the methyl groups g i v i n g 
r i s e t o these absorp t ions are desh ie lded by the presence o f an unsa tu­
r a t ed system i n the didehydro compound. The p o s i t i o n o f absorp t ion 
i n d i c a t e s tha t these groups are no g r e a t e r than two carbon atoms 
removed from the s i t e o f u n s a t u r a t i o n . 
The qu in t e t present in the spectrum o f compound X i s no longe r 
r e c o g n i z a b l e i n the didehydro X spectrum. 
Perhaps the most s a l i e n t f ea tu re o f the nmr spectrum o f didehydro 
X i s the quar te t at x 7 .80. The appearance o f t h i s quar te t i n d i c a t e s 
tha t i t i s coupled t o an u p f i e l d a b s o r p t i o n , and the p o s i t i o n o f absorp­
t i o n i n d i c a t e s tha t the group i s a t o an unsa tura ted l i n k a g e . Al though 
the i n t e g r a l could not be determined with accu racy , the appearance o f 
the m u l t i p l e t sugges t s 2 H. The par t s t r u c t u r e X V I I I i s then p o s s i b l e 
(R± not H ) . 
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R 
'1 
C H 3 C H 2 — C = C 
X V I I 
The l a c k o f c l a r i t y i n the r eg ion x 6 .1 -7 .5 sugges t s t h a t the 
didehydro X used fo r the nmr sample was s l i g h t l y impure. 
There are th ree l o w - f i e l d , presumably one-pro ton , double ts i n 
the nmr spectrum o f didehydro X , each with J = 4 . 0 , at x 5 .10 , 5 .57 , 
and 5 .99 . No absorp t ions are present at lower f i e l d . The presence 
of o l e f i n i c protons then requ i res s p e c i f i c s t r u c t u r a l f e a t u r e s : only 
protons o f exomethylene g roups , t e rmina l methylene g roups , and protons 
3 t o e ther func t ions absorb i n the r eg ion x 5-6. For example, the 
o l e f i n i c nmr absorp t ions o f compounds X I X , X X , and XXI are as i n d i c a t e d . 
X5 . 3 5 X5 . 4 5 
XIX XX XXI 
I t i s a l s o p o s s i b l e tha t no o l e f i n i c protons are p re sen t ; how­
e v e r , the par t s t r u c t u r e XVI r equ i r e s at l e a s t one o l e f i n i c proton t o be 
formed upon dehydra t ion , un less both R groups are a l k y l . 
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Equation lib would allow a product having a proton which could 
absorb in the region T 5-6. One may conclude that the absorptions are 
due to either the above-mentioned structures or to structures in which 
I I I 
the protons are deshielded by an adjacent double bond (—CH—C=0)'. 
A low-resolution mass spectrum (Plate 14) and a high-resolution 
mass spectrum (Table 11) were obtained of didehydro X. 
The molecular ion (m/e 264) has the formula C H 0 , corre-
lb 2 4 O 
sponding to a molecule with two molecules of water less than compound 
X. The next major ion occurs at m/e 249 (C H 0 ), which is loss of 
1 0 2 1 O 
methyl from the molecular ion. (This loss does not occur in compound 
X.) A molecule of carbon dioxide is lost from the molecular ion to 
give the ion at m/e 236 ^ Ci5 H24°2^ * 
The ion at m/e 221 (C H 0 ) corresponds to loss of C H 0 from 
1 4 2 1 2 2 O 
m/e 264 ( ^ X O J . This could be loss of (CH.+CO), or it could be 
lb 2 4 O O 
loss of CO from m/e 249, or possibly loss of -CHg from m/e 236. Since, 
however, no metastable data are available for this compound, these 
possible transitions cannot be clarified. 
1 2 8 
T h e i o n a t m/e 2 0 7 i s made up o f t w o s p e c i e s o f a p p r o x i m a t e l y 
e q u a l i n t e n s i t y : C _ 3 H _ g ° 2 a n C ^ C 1 2 H 1 5 ° 3 * T ^ e f o r m e r ^ o n c o r r e s p o n d s t o 
a l o s s o f CgHf-O ( p o s s i b l y C ^ H ^ + C O ) f r o m t h e m o l e c u l a r i o n , o r l o s s o f 
C 2 H 5 f r o m m/e 2 3 6 . T h e l a t t e r i o n r e p r e s e n t s a l o s s o f C ^ H ^ f r o m t h e 
p a r e n t m o l e c u l e : i f t h i s i s a r e a l t r a n s i t i o n , i t i n d i c a t e s t h e 
p r e s e n c e o f a b u t y l g r o u p i n t h e m o l e c u l e . 
T h e i o n a t m/e 1 9 3 has t h e f o r m u l a C H 0 , i n d i c a t i n g l o s s o f 
11 13 o 
C 5 H 1 1 f r o m t h e m o l e c u l a r i o n ; t h e i o n a t m/e 1 7 9 ( C _ 0 H 1 1 0 3 ^ i n d i c a t e s 
t h e l o s s o f C r H n _ . L o s s o f C H n does n o t n e c e s s a r i l y i n d i c a t e t h e 6 13 6 l o 
p r e s e n c e o f a h e x y l g r o u p i n t h e m o l e c u l e , s i n c e t h e i o n c o u l d h a v e b e e n 
f o r m e d b y l o s s o f e t h y l e n e f r o m m/e 2 0 7 ( C _ 2 H _ 5 ° 3 ^ * 
One o f t h e most a b u n d a n t i o n s i n t h e s p e c t r u m i s m/e 1 6 7 . T h i s 
i o n i s made up t o t h e g r e a t e s t e x t e n t b y c 1 _ H 1 g ° > w h i c h c o r r e s p o n d s 
t o l o s s o f C 5 H 5 0 2 f r o m t h e p a r e n t m o l e c u l e . I t i s p o s s i b l e t h a t t h i s 
f r a g m e n t l o s t i s r e l a t e d t o t h e l a c t o n e r i n g . I t may a l s o be n o t e d t h a t 
t h i s l o s s c o r r e s p o n d s t o l o s s o f ( C O + C H 0 ) from t h e molecular ion: the 
l o s s o f C H O f r o m M+ i s o b s e r v e d i n t h e s p e c t r u m o f compound X . 
T h e p e a k a t m/e 1 6 7 i s a l s o made up o f C H 0 , w h i c h c o r r e -
y ii 3 
s p o n d s t o l o s s o f C H f r o m M + . The p e a k a t m/e 1 6 5 has t h e f o r m u l a 
/ 1 o C H 0 , w h i c h m i g h t be a s c r i b e d t o l o s s o f H f r o m m/e 1 6 7 r a t h e r t h a n y y 3 — 
l o s s o f C _ H 1 5 f r o m M + . An i o n a t m/e 1 5 3 ( C Q H g 0 3 ) p o s s i b l y a r i s e s f r o m 
l o s s o f C Q H 1 5 f r o m M + . 
A t t h i s p o i n t i t m i g h t be commented t h a t t h e p r e s e n c e o f a 
l e n g t h y a l k y l c h a i n , s a t u r a t e d o r u n s a t u r a t e d , i n t h e m o l e c u l e o f d i d e ­
h y d r o X seems i n c o m p a t i b l e w i t h t h e d a t a o b t a i n e d f o r compound X . 
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Thus the possibility of a skeletal rearrangement upon going from com­
pound X to didehydro X must be kept in mind before concluding any 
structural features of compound X from the data obtained for didehydro 
X. 
The ion at m/e 151, then, corresponds to loss of C H 0 (pos-
/ 1.0 
sibly C_H__ + CO) from M +, and m/e 137 could arise from loss of b lo 
( C y H 1 5 + CO) from M +. 
A hydrocarbon ion ( C g H 1 6 ) occurs at m/e 124; this might arise 
from loss of (CHg + CO) from m/e 167 ^ C n H i 9 ° - ) * 
At m/e 109, an abundant ion has the formula C QH and differs 
o 1 o 
from the ion at m/e 124 by —CHg. It might be pointed out, however, 
that the ion at m/e 97 is composed mainly of C^H^0 2; this fragment is 
lost from to form the abundant ion at m/e 167. 
The lower mass ion series is typical of unsaturated, cyclic, or 
cyclic oxygen-containing compounds.^ 
Because of the functional complexity of the compound X molecule, 
it was thought that structural elucidation by X-ray crystallographic 
analysis might be a preferred route. Therefore, an attempt was made to 
introduce a bromine atom into the molecule by preparation of a bromo-
acetyl derivative of compound X using bromoacetyl bromide. 
It was found that this reaction did not succeed: examination of 
the yellow ether extract of the black, tarry product revealed many com­
pounds present; GC-MS demonstrated that no volatile bromo compounds had 
been formed; however, the mass spectrum of one of the peaks appeared to 
be that of didehydro X (Plate 14). 
130 
It was thought that basic hydrolysis of compound X might yield 
information about the carboxyl function in the molecule. Accordingly, 
the hydrolysis was carried out using 20 per cent sodium hydroxide at 
70° . 
The aqueous solution resulting was made acidic and extracted with 
ether. The residue left after evaporation of the ether was treated with 
2,2-dimethoxypropane and hydrochloric acid to convert any carboxylic 
acids present to their methyl esters. The reaction mixture was allowed 
to stand overnight and was then injected directly into the gas chromato-
graph. There were several components present; a GC-MS study was made. 
Table 9 gives a summary of the GC-MS data obtained. 
The mass spectrum of the first GC peak eluted does not appear to 
+ 
be that of a methyl ester. There is no ion present at m/e 59 (CH^OCSEZO), 
I' + 
and no member of the series [CH o0C—(CH 0) ] (73,87,101,115,129,...) is 
3 2 n 3 3 3 3 3 
present. In addition no McLafferty rearrangement ion 
OH 
CH 30C=CH—R 
characteristic of methyl esters is observed. 
It is not possible to observe the molecular ion; none of the ions 
present at highest mass seem to be a good choice. The base peak is 
observed at m/e 69; this peak is a member of the series (41,55,69,83, 
97,111,125,139) which is present. The presence of this series suggests 
a cyclic or unsaturated alkyl system. These ions may also be formed 
from cyclic ketones.^ 
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The GC peak No. 2 does not exhibit a molecular ion. However, 
an abundant ion is found at m/e 59, suggesting the presence of a 
methyl ester. The base peak is found at m/e 129, which corresponds to 
the formula [C.-H.,AC0„CHo]+. Since there are no abundant ions of lower 
D _U _ O 
mass in this series, it may be concluded that either the molecule has 
cleaved at a quaternary branching point, or that there is a C^ side 
53 
chain attached to the carbon a to the carbonyl. However, from the 
six possible structures that may be drawn for the ion, only structure 
XXII has features that are consistent with the nmr spectrum of compound 
X. 
CH, 
CH 3OC—CH 2CH 2—C+ 
CH, 
m/e 129 
XXII 
CH, 
CH, 
C = C H 2 — C H 2 + 
m/e 69 
XXIII 
There is also an abundant ion at m/e 69 in the spectrum; this 
53 
ion occurs in the spectrum of methyl 4,4-dimethylheptane-l,4-dioate 
and has structure XXIII. Abundant odd-electron ions are present in 
the spectrum of peak No. 2 at m/e 56, 70, 72, and 126; these ions are 
not present in the spectrum of methyl 4,4-dimethylheptane-l,4-dioate. 
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Ions at m/e 56 and 70 are commonly encountered as ions of the 
CH q + 
OH 
+ • 
XXIV XXV 
An ion at m/e 72, having the formula C^HgO, is observed in the 
spectrum of compound X*, perhaps a possible structure is XXV. 
Hydroxy esters, of course, would be the expected products of 
this reaction. However, in the absence of a well-defined molecular ion, 
no definite conclusions can be made concerning the structure of this 
product. 
The third GC peak appears to be another unusual compound. The 
base peak is observed at m/e 185, and the peak at highest mass is 
observed at m/e 250. A loss to m/e 185 would be M-65: this does not 
seem to be a logical loss for a methyl ester or a substituted (hydroxy, 
oxo, etc.) methyl ester. 
The ion at m/e 185 could correspond to [CnH CO CH ] + ; possibly 
y io 2. o 
+ 
[0=C-C H —CO CH ]. There are no McLafferty saturated ester rear-
/ 14 2 o 
rangement peaks in the spectrum; this is not characteristic of keto 
formula C H and usually arise from cyclic or unsaturated compounds. 
Ions having m/e 126 are sometimes encountered in the spectra of long-
54 
chain dimethyl esters and may have structures such as XXIV. 
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esters. An abundant odd-electron ion appears at m/e 154 to further 
complicate the picture. The compound cannot be identified on the basis 
of this spectrum. 
The fourth GC peak exhibits abundant ions at m/e 69, 97, 124, 
125, 140, 157, and 167. The ion at m/e 157 is isobaric with the 
"characteristic methyl ester" peak of formula C H C0 oCH q (n=7) or the 
n _n _ 3 
formula where — C H ^ — C H ^ — is replaced by carbonyl. Ions characteristic 
of didehydro X are observed in the upper region of the spectrum; this 
GC peak appears to be a mixture. 
The fifth peak exhibits ions characteristic of didehydro X. 
The sixth GC peak appears also to be contaminated with didehydro 
X, but a base peak is observed at m/e 199, and an abundant ion is 
observed at m/e 129, both analogous of CH of—C H ; however, no m/e 
3 n 2n 
59 is observed. 
The seventh peak exhibits peaks characteristic of a compound 
encountered previously as a product of sequential reductions (see Table 
5). The last peak exhibits ions characteristic of monodehydro X. (See 
Plate 16.) It is noteworthy to compare the differences in fragmentation 
patterns between mono- and didehydro X. 
The molecular ion of monodehydro X is observed at m/e 282. A 
loss of H 20 (M-18) to m/e 264 is then observed; the resultant didehydro 
X then fragments as previously observed. The molecular ion (m/e 282) 
* 
Monodehydro X has been observed frequently by GC-MS; it was 
isolated as a semicrystalline material from an attempted preparation of 
didehydro X by reaction of compound X with formic acid. The compound 
was contaminated with an amount of didehydro X from which it could not 
be separated. 
1 3 4 
l o s e s 29 mass u n i t s ( C 2 H , - ) t o g i v e m/e 25 3 . L o s s o f e t h y l i s n o t 
+ • 
+ OH OH 
r \ II C H Q C H — C — R • C H Q C H ' + C ( 1 2 ) I 3 2 y \^ 
H H R 
I t i s t o b e n o t e d t h a t an a b u n d a n t m/e 59 i o n i s n o t p r e s e n t ; 
9 + 
t h i s w o u l d c o r r e s p o n d t o CH CH C = O H . T h e l a t t e r t r a n s i t i o n c o n f o r m s 
3 Z 
t o t h e r u l e o f t h e l a r g e s t g r o u p b e i n g l o s t i n a l c o h o l c l e a v a g e s , 5 6 
b u t i n c o m p l e x m o l e c u l e s w h e r e many f u n c t i o n s may d i r e c t c l e a v a g e s , 
such r u l e s do n o t a l w a y s a p p l y . 
T h e n e x t i o n s p u r e l y c h a r a c t e r i s t i c o f m o n o d e h y d r o X o c c u r a t 
m/e 1 5 7 and m/e 1 5 5 . T h e s e c o r r e s p o n d t o l o s s e s o f 1 2 5 and 1 2 7 mass 
u n i t s ; i t m i g h t b e n o t e d t h a t t h e i o n s a t m/e 1 2 5 and 1 2 7 a r e a b u n d a n t 
a l s o . 
A b u n d a n t o d d - e l e c t r o n i o n s o c c u r a t m/e 1 2 8 and 1 4 0 . T h e i o n a t 
m/e 1 2 8 o c c u r s i n t h e mass s p e c t r u m o f X ; h o w e v e r , m/e 1 0 0 , t o w h i c h 
m/e 1 2 8 d e c a y s b y l o s s o f c a r b o n m o n o x i d e , i s n o t p r e s e n t i n t h e s p e c ­
t r u m o f m o n o d e h y d r o X . 
o b s e r v e d i n t h e s p e c t r u m o f X o r o f d i d e h y d r o X ( u n l e s s e t h y l i s l o s t 
f r o m an ( M * — C O ) s p e c i e s ) . T h i s c o u l d i n d i c a t e t h a t i n m o n o d e h y d r o X 
OH I t h e p r e s u m e d C H Q — C H 0 — C — g r o u p i s s t i l l p r e s e n t t o c l e a v e as i n d i c a t e d 3 Z | 
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i n E q u a t i o n 1 2 . 
1 3 5 
T h e b a s e p e a k i s o b s e r v e d a t m/e 9 7 . T h i s i o n i s o b s e r v e d as a 
v e r y s t r o n g p e a k o f d i d e h y d r o X . O t h e r c h a r a c t e r i s t i c l ow mass i o n s o f 
d i d e h y d r o X a r e a l s o p r e s e n t . 
T h e p e a k a t m/e 85 , p r e s e n t i n t h e s p e c t r u m o f X b u t n o t o f 
d i d e h y d r o X , i s p r e s e n t i n t h e s p e c t r u m o f m o n o d e h y d r o X . 
T h i s i n d i c a t e s t h a t t h e p a r t o f t h e m o l e c u l e g i v i n g r i s e t o t h e 
i o n a t m/e 85 i s n e a r t o a h y d r o x y l g r o u p t h a t i n f l u e n c e s i t s f o r m a t i o n 
( h o w e v e r , t h e f a c t t h a t m/e 85 a p p e a r s v i r t u a l l y i n t a c t i n t h e s p e c t r u m 
o f X-c ig p r e c l u d e s i t s c o n t a i n i n g a h y d r o x y l g r o u p . ) 
A n i t r i c a c i d o x i d a t i o n o f compound X was c a r r i e d o u t w i t h t h e 
h o p e t h a t s i m p l e c a r b o x y l i c a c i d s , w h i c h c o u l d be i d e n t i f i e d b y G C - M S 
o f a s u i t a b l e v o l a t i l i z i n g d e r i v a t i v e , w o u l d be p r o d u c e d . 
T h e u s u a l o x i d a t i o n p r o c e d u r e was e m p l o y e d . A f t e r t h e r e a c t i o n 
h a d t a k e n p l a c e , t h e s o l u t i o n was s t e a m d i s t i l l e d t o r e m o v e v o l a t i l e 
a c i d s . T h e d i s t i l l a t e was c o n c e n t r a t e d and t r e a t e d w i t h p - p h e n y l ­
p h e n a c y l b r o m i d e t o c o n v e r t any a c i d s p r e s e n t t o t h e i r p - p h e n y l p h e n a c y l 
e s t e r s . T h e r e s u l t i n g m a t e r i a l was f o u n d t o c o n t a i n p - p h e n y l p h e n a c y l 
a c e t a t e and p r o p i o n a t e b y c o m p a r i s o n o f GC r e t e n t i o n t i m e s w i t h t h o s e 
o f s t a n d a r d p - p h e n y l p h e n a c y l e s t e r s . 
A s e c o n d o x i d a t i o n was a c c o m p l i s h e d ; t h e p H o f t h e s o l u t i o n was 
a d j u s t e d t o 1 . 5 and t h e s o l u t i o n was e x t r a c t e d w i t h c h l o r o f o r m . T h e 
r e s i d u e f r o m t h e c h l o r o f o r m e x t r a c t was d i s s o l v e d i n m e t h a n o l and 
t r e a t e d w i t h 2 , 2 - d i m e t h o x y p r o p a n e and h y d r o c h l o r i c a c i d t o c o n v e r t any 
a c i d s p r e s e n t t o t h e i r m e t h y l e s t e r s . 
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The r e s u l t i n g m a t e r i a l was sub jec t ed t o GC-MS. Some 18 GC peaks 
were observed; only e i g h t peaks were o f the abundance necessary to ob ta in 
mass s p e c t r a . Of these peaks , one peak c o n s t i t u t e d oa. 80% o f the t o t a l 
peak a rea . 
The mass s p e c t r a obta ined are g iven as Table 10. I t was expected 
t ha t s imple d i c a r b o x y l i c a c i d methyl e s t e r s would be ob t a ined ; an exami­
na t i on o f the s p e c t r a r e v e a l no compounds tha t c o r r e l a t e with known 
, 53,57 
compounds. 
The d i s c u s s i o n i s , t h e r e f o r e , concerned c h i e f l y with the mass 
spectrum of the major product ; the minor products are d i s cus sed only as 
c o r r e l a t i o n s with o ther s p e c t r a . 
I t should be noted tha t n i t r i c a c i d i s a v igorous o x i d i z i n g agen t , 
and tha t there are many p o s s i b l e unexpected r e a c t i o n pathways. 
The major product i s GC peak No. 12. The ion observed at h i g h e s t 
mass i s at m/e 255 ( r e l i n t e n s i t y 36) . S i n c e t h i s ion cannot be the 
molecular i o n , a reasonable cho ice i s m/e 286. An abundant ion at m/e 
59 i n d i c a t e s t ha t one or more carboxymethyl groups are probably p re sen t ; 
t he r e fo r e i f m/e 286 was the molecu la r i o n , 31 mass u n i t s (—OCH ) could 
o 
be l o s t t o form m/e 255, 73 mass u n i t s (—Ch^CO^^H^) could be l o s t t o 
5 3 
form m/e 213, and 91 mass u n i t s ( — C 0 2 C H 3 , — 0 C H 3 , — H ) could be l o s t 
t o form m/e 195. A l o s s of 101 mass u n i t s (—C 3HgC0 2CH 32_ could then 
g i v e m/e 185. I t i s then p o s s i b l e t ha t the formula f o r t h i s l a s t ion 
i s [ C g H ^ Q C 0 2 C H 3 ] + . However, t h i s would r equ i re tha t the formula f o r the 
parent molecule be Cj_2 H 26^^°2^ H 3^2 9 i n d i c a t i n g a 14-carbon a c i d r e s u l t ­
ing from compound X! C l e a r l y t h i s cannot be the c a s e , cons ide r ing the 
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five oxygen atoms present in X (C H 0 ). 
l b Z o 5 
Another possible formula for the ion would be [C_H 0C0 oCH_] +; 
o l b Z o 
this formula would require one ring (double bonds cannot be present 
and therefore the formula for the parent molecule would be ^j_1^22^~ 
(CC^CHg^' The possibility that a tricarboxylic acid is present is 
eliminated by a consideration of the isotope ratios for the peak at m/e 
255. A peak measurement yielded ratios of 100, 16.7, and 2.8 for M, 
M + 1, and M + 2, respectively. The formulas C H 0 q for this ion 
would have isotope ratios of 100, 16.6, and 1.9; the formula C H 0 
would have ratios of 100, 15.8, 1.9; the formula C: H.O_ would have 
1 3 l a b 
ratios 100, 14.5, 2.0. These are all possible, but a tricarboxylic acid 
would require the formula C^H^„0„ and would have the ratios of 100, 
12.4 and 2.17. 
An examination of the lower mass ion region reveals no further 
ions of the formula [C CO^CH^]"1". It is observed, however, that the 
n 2n 2 3 ' 
s e r i e s m/e U l , 5 5 , 6 9 , 8 3 , 9 7 , 1 1 1 , 1 2 5 , 1 3 9 , 1 5 3 , 1 6 7 a n d 1 9 5 i s 
present, with the absence of the number m/e 181. This could indicate 
a point of branching. 
Another point to be noted in the low mass region is the absence 
OH
 + 
of McLafferty rearrangement ions of the type [CH 30C=CH 2~R] • . This 
indicates possibly that no y-hydrogens are present for rearrangement. 
A possible structure conforming to this requirement would then be XXVI. 
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CH 0 — C—CH 0 — CH—C—OCH_ 
h R2 R 3 
XXVI 
The part structure (—CHgCO CH^) must be present to account for the loss 
+ 
of 73 from M*. 
There is, however, an abundant odd-electron ion at m/e 100: the 
only apparent rearrangement peak in the spectrum. This peak and the 
peak at m/e 85 could be accounted for quite neatly if the presence of a 
carbonyl function were assumed as shown in equations 13 and 14. 
(13) 
(14) 
m/e 85 
However, it would be expected that any carbonyl formed would be 
further oxidized to the carboxylic acid under the reaction conditions 
employed. 
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B e c a u s e o f t h e c o m p l e x i t y o f t h e s p e c t r u m , t h e n , a s e c o n d o x i d a ­
t i o n was c a r r i e d o u t , and t h e r e s u l t i n g p r o d u c t m i x t u r e was t r e a t e d w i t h 
b i s - ( N , 0 ) - t r i m e t h y l s i l y l a c e t a m i d e i n o r d e r t o c o n v e r t any a c i d s p r e s e n t 
t o t h e i r t r i m e t h y l s i l y l e s t e r s . F r o m t h e r e a c t i o n , o n l y f o u r p r o d u c t s 
were o b s e r v e d b y G C : once a g a i n t h e r e was one m a j o r p e a k c o n s t i t u t i n g 
oa. 70% o f t h e t o t a l p e a k a r e a . T h e f o u r s p e c t r a a r e g i v e n as P l a t e s 
9 , 1 0 , 1 1 , and 1 2 . 
The f i r s t GC peak o b s e r v e d ( p e a k A , P l a t e 9 ) has an i o n a t 
h i g h e s t mass o f m/e 2 6 1 . T h e p r e s e n c e i n t h e l o w mass i o n r e g i o n o f 
m/e 7 3 ( X X V I I ) and m/e 7 5 ( X X V I I I ) i n d i c a t e t h a t a t r i m e t h y l s i l y l 
d e r i v a t i v e i s p r e s e n t . 
( C H 3 ) 3 S i + ( C H 3 ) 2 S i = 0 H 
X X V I I , m/e 7 3 X X V I I I , m/e 7 5 
S i n c e t h e l o s s o f m e t h y l ( M - 1 5 ) f r o m t h e t r i m e t h y l s i l y l g r o u p i s 
a common o c c u r r e n c e , i t m i g h t be c o n c l u d e d t h a t t h e m o l e c u l a r i o n i s 
m/e 2 7 6 . H o w e v e r , t h e b a s e p e a k i n t h e s p e c t r u m o c c u r s a t m/e 1 7 3 , and 
i s v e r y l i k e l y f o r m e d b y d i r e c t c l e a v a g e . T h i s i s n o t o b s e r v e d i n 
d i - T M S e s t e r s , and i t i s h i g h l y u n l i k e l y t h a t an a l c o h o l f u n c t i o n w o u l d 
h a v e s u r v i v e d t h e n i t r i c a c i d o x i d a t i o n t o become t r i m e t h y l s i l y l a t e d . 
I t i s n e c e s s a r y t o o b s e r v e w h e t h e r , i n f a c t , t h e r e i s any e v i ­
dence t h a t a d i - T M S e s t e r i s p r e s e n t . 
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An abundant rearrangement ion at m/e 147 is present; this ion has 
5 8 
been shown to have structure XXIX. (This ion commonly occurs in many 
polysilylated compounds.) The presence of at least two trimethylsilyl 
groups in the molecule is then indicated. 
An ion is then observed at m/e 217 (Structure XXX). The ion 
could result from a rearrangement of the TMS group; several possible 
5 8 
mechanisms for formation of such ions from TMS esters of long chain 
dicarboxylic acids are given by Draffan, Stillwell and McCloskey. 
(CH 3) 3SiO=Si(CH 3) 3 
XXIX, m/e 147 
0-Si(CH 3) 3 
(CH 3) 3SiO—C=CH 2 
XXXI, m/e 204 
fliCti3h 
(CH 3) 3SiOC—CH=CH 2 
XXX, m/e 217 
0 Si(CH 3) 3 
(CH 3) 3SiO—C=CH 
CH. 
CH. 
XXXII, m/e 232 
However, no ion is observed at m/e 204 (XXXI) which is a charac­
teristic rearrangement ion of dicarboxylic TMS esters. An ion is, how­
ever, observed at m/e 232, which is a homologue of m/e 204, and could 
indicate branching in the a-position (structure XXXII). 
1 4 1 
I f t h e i o n a t 2 6 1 w e r e assumed t o be M - 2 9 , t h e m o l e c u l a r i o n 
w o u l d be m/e 2 9 0 , w h i c h w o u l d t h e n l o s e 1 1 7 mass u n i t s t o f o r m m/e 1 7 3 . 
T h e s t r u c t u r e t h e n i n d i c a t e d i s X X X I I I . 
0 0 
( C H ) S i O C — C H — C H — c — O S K C H J . 
° « J I l 3 3 
X X X I I I 
I t i s p o s s i b l e t h a t , a f t e r l o s s o f t h e e t h y l g r o u p , r e a r r a n g e m e n t 
c o u l d t h e n o c c u r t o g i v e t h e i o n a t m/e 2 1 7 . T h e r e i s a s m a l l i o n 
p r e s e n t a t m/e 1 0 3 ; t h e i o n a t 1 7 3 c o u l d decompose v i a t h e p a t h w a y ' 
i n d i c a t e d t o g i v e t h i s i o n ( E q u a t i o n 1 5 ) . ( A s i m i l a r p r o c e s s o c c u r s i n 
59 
t h e mass s p e c t r u m o f 3 - p h e n o x y p r o p i o n i c a c i d TMS e s t e r . ) 
S i ( C H _ ) _ i 3 3 
+ 0 0 
> C H 2 C H 3 
C H 3 C H 2 C H = C = 0 + 
• C H 2 = 0 S i ( C H 3 ) 3 ( 1 5 ) 
m/e 1 7 3 m/e 1 0 3 
T h i s i n t e r p r e t a t i o n i s b y n o means c o n c l u s i v e , h o w e v e r . 
T h e s e c o n d mass s p e c t r u m o b s e r v e d ( p e a k B , P l a t e 1 0 ) i s o b v i o u s l y 
a t r i m e t h y l s i l y l d e r i v a t i v e (m/e 7 3 and 7 5 ) , b u t has no c h a r a c t e r i s t i c 
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rearrangement ions containing more than one trimethylsilyl group (m/e 
204, 217). Hence, it is probable that a dicarboxylic acid TMS ester 
is not present. 
The peak at highest mass occurs at m/e 257. It is obvious from 
the isotope ratios that the ion must have the formula CC^^H^gSiO^_+ or 
[C H.-SiOj . Since an abundant ion of (M-15) usually occurs in TMS 
ester spectra (in some compounds this ion is the base peak), the parent 
ion may be considered to be m/e 272. The carboxylic acid corresponding 
to this TMS ester would then have the formulas Cir.H 0 or C QH 0 . 
I U l o _ y m o 
It is obvious by simple arithmetic that m/e 272 cannot be a 
di-TMS ester of a dicarboxylic acid, as (272-117-117) would give 38 mass 
units: this does not correspond to any saturated combination of CH or 
CHO. 
If m/e 272 is the molecular ion, it could then lose 59 mass 
6 0 
units to form the abundant ion at m/e 213. Teeter has shown that in 
trimethylsilyl benzoate, an abundant ion at M-59 is due to rearrangement 
of the ion at M-15 followed by expulsion of carbon dioxide. 
Naturally, for a similar transition to proceed in the observed 
molecule, a site must be present to which the silyl group could be 
rearranged: this requires the presence of at least one oxygen atom. 
In the lower mass ion region, the series (45,59,...) is observed, also 
indicating oxygen. 
There are two types of ions produced in dicarboxylic acid TMS 
esters that could also be produced in monocarboxylic esters, and these 
are considered below. 
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A typical McLafferty rearrangement (Equation 16) produces an ion 
as shown below. This ion then loses methyl from the trimethylsilyl 
moiety to form m/e 117. 
(CH3)3SiO' 
+ • 
OH 
(CH 3) 3SiOC=CH 2 
—CH, 
m/e 117 (16) 
m/e 132 
A second type of rearrangement occurs analogously to that 
observed for methyl esters to give the ion series (87,143,199,255,. 
spaced 56 mass units apart. 6 1 In this rearrangement a hydrogen is' 
abstracted from a point on the chain as shown in Scheme 3. 
. ) 
(CH.).SiO—C 
3 3 i. 
CH, 
CH—CH 2R 
TMSO C—CH=CH, 
+0H 
.CH CH. 
TMSO—C jlj Y?H R 
+0H 
TMSO—C—CH—CH 0—CH_—R I *^  2 v> 
+0H 
XXXIV, m/e 145 
—CH. 
m/e 129 
1 4 4 
The ion at m/e 145 loses CH^ easily to form m/e 129. It is to 
be noted that ions of structure XXXIV are isobaric with those observed 
from direct cleavage. Stable ions resulting from direct cleavage might 
be expected to have the cyclic structure XXXV. 
In the spectrum of peak B, an ion is observed at m/e 132. Ions 
are also observed at m/e 145 and 129, indicating a transition of the 
type outlined in Scheme 3. A conclusion may be made that the part 
structure XXXVI is present. 
A large peak is observed at m/e 159. This ion must then result 
from direct cleavage and have the structure XXXVII. 
'Si(CH 3) 3 
XXXV 
0 
TMSOC—CH* 2—CH 2— 
TMS 
0 
XXXVI XXXVII 
This is a very stable ion. 59 
1 4 5 
T h e b a s e p e a k i n t h e s p e c t r u m i s o b s e r v e d a t m/e 1 5 7 . T h i s i o n 
i s 56 mass u n i t s ( 4 C H 2 ) l e s s t h a n t h e i o n a t m/e 2 1 3 . P o s s i b l y t h i s 
l a t t e r i o n decomposes t o g i v e t h e i o n a t m/e 1 5 7 . 
H o w e v e r , t h e o n l y c o n c l u s i o n s t o be d rawn a t p r e s e n t i s t h a t 
t h e m o l e c u l e p o s s i b l y has t h e p a r t s t r u c t u r e X X X V I I I . 
0 
( C H 3 ) 3 S i O - C - ( C H 2 ) 3 - C - } C 6 H 1 3 0 
X X X V I I I 
I t s h o u l d be remembered t h a t t h i s i s p o s s i b l y n o t a homogeneous 
GC p e a k , a l s o . 
T h e t h i r d GC p e a k t o c o n s i d e r ( p e a k C , P l a t e 1 1 ) has i t s i o n a t 
h i g h e s t mass o c c u r r i n g a t m/e 2 8 4 . T h i s i s a g o o d c h o i c e f o r t h e m o l e c ­
u l a r i o n , s i n c e t h e i o n can t h e n l o s e m e t h y l t o f o r m t h e a b u n d a n t i o n a t 
m/e 2 6 9 , and 59 mass u n i t s , as p r e v i o u s l y o u t l i n e d f o r p e a k B , t o f o r m 
t h e i o n a t m/e 2 2 5 . 
T h i s t r a n s i t i o n a g a i n w o u l d r e q u i r e t h e p r e s e n c e o f an o x y g e n a t o m 
i n t h e r e s i d u e t o w h i c h t h e TMS g r o u p c o u l d be r e a r r a n g e d . 
T h e mos t s t r i k i n g f e a t u r e o f t h e s p e c t r u m i s t h e l o s s o f 4 3 , 5 7 , 
7 1 , 8 5 , 9 9 , 1 1 3 , 1 2 7 , and 1 4 3 mass u n i t s t o f o r m t h e s i l i c o n - c o n t a i n i n g 
i o n s a t m/e 2 4 1 , 2 2 7 , 2 1 3 , 1 9 9 , 1 8 5 , 1 7 1 , 1 5 7 , and 1 4 1 . T h e b a s e p e a k 
o c c u r s a t m/e 1 7 1 ( M - 1 1 3 ) . On f i r s t g l a n c e , t h i s w o u l d seem t o i n d i c a t e 
a l o n g - c h a i n mono-TMS e s t e r , b u t t h e f o r m u l a s p o s s i b l e f o r m/e 284 
( C l Q H 1 5 0 2 C 0 2 T M S , C H 0C0 T M S , C H 2 3 C 0 T M S ) i n d i c a t e a t l e a s t one r i n g 
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or double bond in addition to the carboxyl group. The first formula 
given is too highly unsaturated and the third given contains no 
rearrangement center; therefore the second formula is the formula of 
choice. It is to be noted that an ion occurs at (M-117), at m/e 167. 
This ion, if it is represented by the formula ^__ H_g°) +» must contain 
two rings. 
Thus a possible picture emerges of a parent molecule having two 
rings and an oxygen atom suitably located for transfer of a trimethyl­
silyl group. 
The question arises as to whether the ions at mass 171, 185, 199, 
..., etc. contain the carboxysilyl group or whether they are due to a 
rearranged molecule that has eliminated the carbonyl group. It is .not 
possible to say for certain without high resolution measurements. It 
might be said, however, that structure XXXIX would be expected to be a 
very stable ion, possibly eliminating methyl to give the abundant ion at 
m/e 1 5 6 . 
0 
XXXIV, m/e 171 
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It is possible that such an ion could arise from a structure 
such as XL. 
XL 
Without further information, no other conclusions can be drawn from this 
spectrum. 
The last TMS ester to be considered is the largest GC peak. The 
base peak in the spectrum is at m/e 374, which may also be the molecular 
ion. A loss of (M - 15) gives m/e 359, while loss of 59 mass units 
occurs to give m/e 315. A peak at 341 corresponds to loss of 18 mass 
units (H^O?) from m/e 359. An inspection of the lower mass ion region 
indicates that a di-TMS compound is present. An abundant ion is 
observed at m/e 204 (structure XXXI). 
An abundant ion is also observed at m/e 147 (structure XXIX). 
The TMS ester represented by this spectrum appears to correspond 
to the methyl ester represented by the spectrum of peak No. 2 in Table 
10. The molecular ion in the latter is at m/e 226; a calculation will 
show that (226 - 59 + 117 = 284). The material also exhibits an abun­
dant ion at m/e 167. However, an abundant odd-electron ion appears at 
m/e 158, which could possibly correspond to 
OH 
I 
[CH 3OC=CH-C 6H 1 3]. . 
This is at variance with the conclusions drawn above for the TMS ester. 
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An ion is observed at m/e 217 (structure XXX); possible homologues of 
this ion occur at m/e 231, 245, and 259. These ions are given the 
58 
structure XLI. 
+OTMS 
TMSOC—(CHJ — C H = C H 0 2 n 2 
XLI 
A pair of ions occurs at m/e 275 and m/e 274. This corresponds 
to a loss of 99 and 100 mass units from the molecular ion. The ion at 
m/e 274 could also arise by loss of 85 mass units from m/e 359. It is 
possible that, in the absence of silyl rearrangements, these transitions 
could result from loss of an alkyl or cyclic ether side chain (85 = 
C H or C_H 0), giving the structures XLII and XLIII for the ions at 
m/e 274 and 275, respectively. 
+0H 0 
TMSOC— CH=CH—CH 2—C—OTMS 
XLII, m/e 275 
0 0 
t II II 
CH,— S i = 0 — C — C H — C H 0 C H 0 C — OTMS 
3
 I I 
CH 3 CH 2 
CH — S i = 0 — C — C — C H CH C—OTMS 
I II I 
CH 3 0 CH 3 
X L I I I , m/e 27k 
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For the loss to 274 to occur, a point of facile cleavage must 
be present. It is also to be noted that the ion at m/e 275 can then 
lose CH^ as previously indicated in Scheme 3 to form the ion at m/e 
259. However, this latter ion is not very abundant. 
The ion at m/e 233 corresponds to loss of 141 mass units from the 
molecular ion. This could possibly be loss of the complete alkyl or 
alkyloxy residue, plus carbonyl, to give an ion having the formula 
There are abundant peaks at m/e 227 and 225, which correspond to 
loss of 147 and 149, respectively, from the molecular ion. 
The ion at m/e 189 does not seem to correspond to any well-known 
TMS ester cleavage products. One would think it might result from the 
loss of CH^ from m/e 204, but this transition has not been reported 
previously. 
A very abundant ion at m/e 173, together with an abundant ion at 
m/e 157, l e a d to t h e s a m e c o n c l u s i o n r e a c h e d f o r p e a k A ( s e e E q u a t i o n 
13). 
The two abundant odd-electron ions at m/e 130 and 144 could have 
structures XLIV and XLV, or an appropriate isomer. 
(TMS ) 2 0 3C 3H 3. 
+ + 
•CH 2—CH 2—CH=0Si( CH 3) 3 •CH 2CH 2CH 2 CH=0Si(CH 3) 3 
XLIV, m/e 130 XLV, m/e 144 
From a consideration of the fragmentation peaks, it is very dif­
ficult to ascertain any structure for the parent molecule. 
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A problem also arises when comparing the spectrum of this TMS 
ester of the nitric acid oxidation product with the spectrum of its 
corresponding methyl ester from a previous reaction. If the molecular 
weight of this di-TMS ester is indeed 374, then the molecular weight 
of the corresponding dimethyl ester would be (374 - 117 - 117 + 59 + 59 = 
258). However, in the spectrum of the dimethyl ester, the peak observed 
at highest mass was at m/e 255, leading to the conclusion that the 
molecular ion must be 286. 
Working backwards, then, the di-TMS ester corresponding to this 
dimethyl ester would have a molecular weight of 402. This would then 
mean, that, in the fragmentation of this ester, 28 mass units (CO or 
C H 2 = C H 2 ) would be lost in such a facile process that it would suppress 
the normal observation of the molecular ion and the M-15 peak. This is 
heretofore unknown in the spectra of TMS esters. 
This, then, is yet another anomaly encountered in the structure 
elucidation of compound X. 
It was thought that perhaps permanganate oxidation of didehydro 
X would yield products that would be helpful in elucidating the struc­
ture of the didehydro compound. Oxidation was carried out using 2% 
aqueous potassium permanganate; since didehydro X was insoluble in 
water, acetone was used as the solvent. 
The pH of the resulting solution was adjusted to 1.5 and the 
solution was steam distilled to remove volatile acids. The pH of the 
distillate was adjusted to 11, the solution was evaporated and the 
residue was treated with p-phenylphenacyl bromide to convert any 
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volatile acids present to their p-phenylphenacyl esters. Analysis of 
the resulting products by comparison of retention times with those of 
standard p-phenylphenacyl esters indicated that p-phenylphenacyl acetate 
and propionate were present. 
The residue remaining after steam distillation was dissolved in 
water and extracted with chloroform. Chloroform was evaporated from the 
extract to yield a residue, which was then treated with 2,2-dimethoxy-
propane and hydrochloric acid to convert any acids present to their 
methyl esters. The product mixture was then subjected to GC-MS analy­
sis; the results are given as Table 12. 
The spectrum of the GC peak observed contains no abundant ion 
at m/e 59; the ion observed at highest mass is m/e 126. Losses of 
(M-24) and (M-27) to the next most abundant ions (m/e 102 and m/e 99) 
make it unlikely that m/e 126 is the molecular ion. It is also 
improbable that a methyl ester is present. 
In addition, the retention times of the peaks were compared with 
retention times of standard dicarboxylic acid methyl esters to ascertain 
the approximate molecular weight. The retention time of the first peak 
was in the region of that observed for dimethyl adipate (mw 174). A 
cyclic or branched molecule, of course, would have to have a higher 
molecular weight than dimethyl adipate in order to be observed at the 
same approximate retention time. This further indicates that m/e 126 
cannot be the molecular ion. 
The next GC peak observed, peak No. 2, appears to have no molec­
ular ion as well. However, the base peak occurs at m/e 102, and an ion, 
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albeit small, occurs at m/e 59. An a-ethyl-substituted methyl ester 
CH3o 
I 
c 
CH, 
+ • 
OH 3 
CH 30 CH 
CH„ 
+ 
OH 
CH3O 
\ 
CH 
I 
CH, 
(17) 
m/e 102 m/e 87 
The lack of a molecular ion peak makes further interpretation of 
the spectrum difficult. It may be observed, however, that there are two 
peaks of low abundance at m/e 143 and m/e 171. If one considers 202 as 
the molecular ion, then losses of (M-15) to give m/e 171 and (M-59) to 
give m/e 143 would occur. A loss of (M-71) would give the ion at m/e 
131. 
It might also be noted that the GC peak observed had a retention 
time comparable with that of 2,5-dimethyladipic acid (mw 202). 
The ion at m/e 131 might easily be explained by an ether function 
in the molecule, as shown in Equation 18. 
6 2 
would give m/e 102 as a result of McLafferty rearrangement as shown 
in Equation 17. 
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0 
+ (18) CH-OC —CH—0: 
O I 
R = C CH or C 4H g0 
m/e 131 
The third GC peak to be considered has abundant ions at m/e 
56, 99, and 113. This is essentially the same spectrum that was 
observed for a product of sequential reductions (!) (see Table 5). 
At present, the only additional comment to be made is that from GC 
retention times, this compound (or compounds) must have a molecular 
weight in the region of a C Q-C i r. dicarboxylic acid methyl ester. 
o 1 U 
The fourth GC peak gives no molecular ion, and furthermore, 
does not exhibit an ion at m/e 59. The base peak is observed at m/e 
85; this cleavage is highly predominant, as this ion carries 23% of 
the total ion current. 
Molecules giving this typical abundant m/e 85 ion are tetrahydro-
pyrans,6^ methyltetrahydrofurans ^  and y-lactones^ (XLVI, XL VII, 
and XLVIII). 
0 
+ + + 
XLVI XLVI I X L V I I I 
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The interesting ion m/e 72 is present; however, without knowledge 
of the molecular ion, it is difficult to speculate upon its genesis. 
The ion present at highest mass is m/e 141. This is m/e 85 + 
56 mass units, and could indicate a structure such as XLIX, which could 
then lose methyl to form the ion at m/e 126 as shown in Equation 19. 
(19) 
XLIX, m/e 141
 m/e 126 
From GC retention times, this compound evidently has a molec­
ular weight somewhere in the C_l~^i3 dicarboxylic acid methyl ester 
region. However, since no ion at m/e 59 is present, this compound is 
probably not a methyl ester. The reaction conditions and procedures for 
work-up allow the presence of neutral compounds: it is possible that 
a neutral compound in the weight range indicated above is present. 
However, without further knowledge of the compound and/or high 
resolution data, the fragmentation patterns do not give sufficient 
information to determine the structure of this compound. 
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CHAPTER IV 
CONCLUSIONS AND RECOMMENDATIONS 
The broad-spectrum antibiotic was found to have the formula 
C.
 nH_.N o0--, with a molecular weight of 773. The neutralization M-l oO Z 1Z 
equivalent indicated that the compound was monoacidic; the saponifica­
tion equivalent indicated two groups that were labile to base. Depend­
ing upon whether the acidic function was carboxylic or phenolic, the 
molecule could have a maximum of six or seven hydroxyl groups, respec­
tively . A mass spectrum of a trimethylsilyl ether derivative of com­
pound X indicated that six hydroxyl groups were possible. The molecule 
was also found to have eight active hydrogens, due to the hydroxyl group 
and the acidic function, plus other functions, possibly active methylene 
or amide. 
The molecule was found by analysis to have two ^-methyl groups; 
this finding was substantiated by the finding of methylamine among 
products of acidic and basic hydrolysis. 
The one (9-methyl group indicated by analysis was also indicated 
by the nmr spectrum of the molecule. The nmr also demonstrated the 
presence of at least four C-methyl groups; analytical data (Kuhn-Roth 
(7.05) confirmed this finding, suggesting four or more C-methyl groups. 
Both the yellow color of the antibiotic and its uv absorption 
indicated conjugated systems. Approximately 15 protons bonded to ole­
finic groups were observed in the nmr spectrum. 
156 
Isobutyraldehyde was isolated from a basic hydrolysis, suggesting 
the grouping 
ii f*3 T 
CH 3 H 
The isobutyraldehyde possibly arose via reverse aldol condensation. 
2,2-Dimethyl-3-hydroxyocta-1+,6-dienal (L) was isolated by 
Hoffman-LaRoche Inc. from products obtained from a periodate oxidation 
of X-510 8. 1 l-Methyl-4-hydroxy-2-pyridone (LI) was found to result when 
X-5108 was treated with boiling water. 
OH 
L LI 
It is possible that isobutyraldehyde could have been derived from 
the structural moiety represented by structure L Structure LI may form 
part of the uv chromophore. The methylamine found as a result of 
hydrolysis could have come from this part of the molecule. 
A fragment having the formula Cj_6H28°5 W a S ^ s o l-" t e c^ ^ n these 
laboratories from products of hydrogenation of X-510 8. The formula was 
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confirmed by high-resolution mass spectrometry; the formula indicates 
that three rings and/or double bonds must be present in the molecule. 
The purified white, crystalline material was found to be homogeneous 
by thin-layer chromatography. 
Hydroxyl groups and a y-lactone function were indicated by the 
ir spectrum. The saponification equivalent indicated one group labile 
to base; the uv spectrum was consistent with the presence of a lactone 
function. The lactone ring would account for two of the rings-plus-
double bonds. 
A total of two hydroxyl groups, one probably hydrogen-bonded, 
was indicated by the nmr spectrum. The presence of a monodehydro X 
suggests that one hydroxyl group is lost more readily than the other. 
The uv and ir spectra of didehydro X indicates that an a,3-unsaturated 
y-lactone functionality could be present. Hence, if the hydroxyl group 
is placed in a suitable position for hydrogen bonding, the following 
part structure (LII) would result. 
This structure would account for the presence of a sharp triplet 
at x 7.42 in the nmr spectrum of compound X (deuterochloroform 
LII 
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solution). The proton giving rise to this triplet was found to exchange 
with deuterium in D^O-pyridine-cip. solution. A model 3-hydroxy ester 
failed to show exchange; it is recommended that better model compounds, 
especially y-l-ctones, be studied. 
The presence of a hydrogen atom at R 3 or R^ of LII is indicated 
by the nmr absorption at T 5.60. The absorption in the similar position 
in butyrolactone occurs at x 5.63. 6 6 
Spin-decoupling experiments in pyridine-cij- and pyridine-d,.-
deuterium oxide solutions indicate that this proton (shifted from x 5.60 
in deuterochloroform to x 5.10 in pyridine-ti^) is coupled to another 
proton (shifted from x 6.35 in deuterochloroform to x 5.89 in pyridine-
attached to a carbon bearing oxygen. Consequently, the part struc­
ture LIII or LIV is indicated. 
The presence of a four-line absorption for each of the low-field 
protons just mentioned makes it possible that four protons exist bonded 
to four adjacent carbon atoms as shown in structures LIII and LIV. 
These structures have a total of C_H_0. , leaving a total of 
b b 4 
C H 0 to be placed in the molecule. Of these, C H will account for 
LI 11 LIV 
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two geminal or isolated (singlet nmr absorptions) methyl groups. The 
LV 
Before going any further, it might be well to consider the 
information derived from the nitric acid oxidation. For the hydroxyl 
group located 3 to the lactone carbonyl, cleavage would take place as 
indicated by Scheme 4. Since a major product is obtained that has lost 
at most four or five carbon atoms, this would mean that must carry 
most of the rest of the molecule. 
If, however, cleavage takes place as demonstrated in the lower 
half of Scheme 4, R must be very large, contain another hydroxyl group, 
nmr spectrum also indicated an ethyl group attached to a carbon bearing 
oxygen (see structure VIII). This leaves a total of (C-.H.-O - C«H- -
10 16 2 6 
C 0H C = C cH c 0 ) to be placed. 2 o b o 
Structures LIII and LIV account for all of the low field protons; 
therefore any further carbons bound to oxygen must not be bound to 
hydrogen. The presence of the broad triplet at T 6.55 must then be 
accounted for by the proton attached to the carbon bearing the hydroxyl 
group 3 to the lactone carbonyl. For this requirement, the structure 
LV must obtain. 
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or be attached to other portions of the molecule via a ring system. 
(Compound X has one more ring to be accounted for). 
Scheme 4 
OH o 
One may conclude, then, that R is not large unless connected to 
o 
other portions of the molecule. 
It is recommended that the major nitric acid oxidation product 
be isolated and studied by other spectral methods; a high resolution 
mass spectrum of this product would be most helpful. 
Compound X has been shown by nmr to have only two exchangeable 
protons due to hydroxyl groups. Therefore, an ether oxygen must be 
present to account for the remaining oxygen. The positions a to this 
ether must not contain additional hydrogen atoms. 
It is then concluded that the structure of compound X must 
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satisfy the partial structural formula LVI (some atoms may be super­
imposed with others). 
It is recommended that didehydro X also be studied more 
thoroughly; this material is possibly a rearrangement product of com­
pound X. It might also be helpful to carry out a quantitative 
periodate oxidation of compound X. 
To summarize, it is thought that the fragments isolated by 
Hoffmann-LaRoche Laboratories are terminal points of the antibiotic 
and that the region of the molecule giving rise to compound X is 
located near the center. All fragments together account for 32 carbon 
atoms and 9 oxygen atoms, leaving only 9 carbon atoms to account for. 
There are also one (9-methyl and one ^-methyl group to be placed, and 
three hydroxyl groups. It has been suggested1 that the l-methyl-4— 
hydroxy-2-pyridone (LI) fragment is bonded in the antibiotic at the 
3-position to a carbonyl function. The aldehyde formed (L) must of 
course derive from a glycol linkage. It is thought that compound X is 
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not present as such in the molecule, but derives from a "pre X" fragment 
by hydrogenolytic cleavage, hydrogenation, and possible cyclization. 
The above is summarized in structure LVII. 
LVII 
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APPENDIX 
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Plate 4. Infrared Spectrum of Compound X (KBr Pellet) 
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Plate 6. 100 MHz Nmr Spectrum of Compound X in Deuterochloroform 
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Plate 7. Mass Spectrum of Deuterated Compound X 
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Plate 8. Mass Spectrum of Major Product from 
Nitric Acid Oxidation of Compound X 
Plate 9. Mass Spectrum of Trimethylsilyl Derivative of 
Product from Nitric Acid Oxidation of Compound X 
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Plate 10. Mass Spectrum of Trimethylsilyl Derivative of 
Product from Nitric Acid Oxidation of Compound X 
Plate 11. Mass Spectrum of Trimethylsilyl Derivative of 
Product from Nitric Acid Oxidation of Compound X 
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100+ 
_ 
Plate 12. Mass Spectrum of Trimethylsilyl Derivative of 
Product from Nitric Acid Oxidation of Compound X 
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Plate 13. Infrared Spectrum of Didehydro X (Film) 
Plate 14. Mass Spectrum of Didehydro X 
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